Class XII Chapter 7 - Integrals

Maths

x—x

Answer
1 ] ]

x-x' x(1-x) x(1-x)(1+x)

| 4 B C
“ J.‘[l—x}{l+x]=:+{1—I)+]+-‘f -
= 1=A(1-x" )+ Br(1+x)+Cx(1-x)

= 1=A— A" + B+ Bx* + Cx—Cx°

L

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

-A+B-C=0

B+C=0

A=1

On solving these equations, we obtain

Jand C =

pa | —

A=18=

ta | —

From equation (1), we obtain
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1 1 1

| 1, )
.r{l—x}[l+x}_x 2(1-x) 2(1+x)

] | ] 1 1 1
— v = |+ — |—dx— |——d
ﬁIx[l—x}(l+x} ! '[_r r+2'[|—x ! 29 +x g

= lng|x| - % log |{1 —x]l - ]E Iug|{] + x]|

1 1
= log |x|—log|(1-x)z|-log|(1+x)2
=log Ix | ‘+C

{]—x}:-'(|+x}5
. 1
=lng( al 1]- +C
l—x°
—ll - +C
=5 log|——|+C

Question 2:
]

Jri+a +J(x+b}

Answer
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Class XII
| ~ 1 Xx-'x-l—a—n'.\”rb
Vx+a+dx+b  Nx+a+ix+b x+a-Jx+b
_Yxta-vx+b
C(x+a)-(x+b)
[ﬁ,-'x+c.-—\rx+h]

a—nh

|
d =
:}IJ.r+a—\f-f+b a-

- (a—h} 3 =
2 2
2 " :
_ - . b)2 |+C
3((;—h}[(l+ﬂ] (x+b) }+

Question 3:
1 _a
wax—x* [Hint: Put ]
Answer
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1

.!.'xn'ax—x:
o o
Letx=—= dv=——u
[ r

1 1 a
= o = ——dt
’[:m" ax—x° j II : [ - ﬁ ]

:—l:zﬁ]m

il e
=——|2.[—=1|+C
al .‘Jlx :|

Y —_
_ 2 Na-=x +C
o s

i

-2 J”_"T]+C
“'\ X

Question 4:

1
. 3
X [.f +l}4

Answer
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1

x5 (x' : 1)"

Multiplving and dividing by ¥~ we obtain

-3

o x ()

2 3
X X

[C‘-—izf —_ ——;{ir:r.'ﬂ:'}iqu——%
X X
"'.'i
J 1 tir:j- 1 (l+iI de
L ox )

[,
3| 1
4
1['_|"JI
=—— Y
4 1
4
1
¢ |
1L
b
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Question 5:

1 |= | 1
x* +x? x3[]+x"‘]

Letx=1" = dx=6dt
I l] 1r:j| - 1['{:

X 4x x? [1+x"]

= IL‘H
t(1+1)

A
=6I[l +f‘J|mf

On dividing, we obtain
1 2 |
J-ﬁfh'=ﬁj{(f —J’+|}—m}vlf
x-+x
=6 Cl(£ +1—log|l+1]
3 2 ¢
I 1 I 1
=2x*-3x7 +6x“—6log[|+x*’]+(ﬂ

1 | 1
=2x —3x7 +6x° —f:l:::vg,[l+.~rﬁ ]+C

Question 6:

2x
{x+l}(x: +*.‘J_]

Page 181 of 216



Class XII Chapter 7 - Integrals Maths

Answer

Let Sx _ A By+ (' {]}

+

(x+ ]}(xl +9} (x+1) {x’ +‘}')
= 5x=A(x* +9)+(Bx +C)(x+1)
= Sx=Ax’ +94+ Bx" + Bx+ Cx + C
Equating the coefficients of x?, x, and constant term, we obtain
A+B=0
B+C=5
9A+C=0
On solving these equations, we obtain

A‘z—l,f]’:l,anr:l(."zE
2 2 2

From equation (1), we obtain

Sx _ -l +%+%
(x+1)(x*+9) 2(x+1) (x*+9)

L : -1 [x+9]
J‘{x+l}(.r1+9)dx f{z(x+]}+2('x:+9)}'{x
:—%I{}gx+l|+% j'x_;igdxq.%j’ 1

-
X +9
LN
X +9

2x 9

1 1
:—Elﬂg.r+l|+1-|‘x3+gét[+5—‘-

] 1 91 X
=——log x+1|+—log|x* +9+ - —tan' =
2 & | 4 g| | 23 3

1 1 3 3 X
=——log x+1|+—log(x" +9)+=tan ' = +C
ylogx i+ log(x +9)+ - an

Question 7:
sinx

sin(x—a)

Answer
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sinx
sin(x—a)

letx —a=t0Odx =dt

J- _ sinx . _ J-sm [_r+a]uﬂ
sin(x—a) sins

_ j-simmsu+cns|fsilmd!

sint
= _“(cosa +cot £ sin a )dr
=tcosa+sinalog|sini|+C,
=(x~a)cosa+sinalogsin(x—a)|+C,
=xcos.a+sina]og|sin{x—a}|—acr:-5a+ C,

=sinalog|sin(x—a)|+xcosa+C

Question 8:
EA:‘I“‘E'I _ E.-lh‘l_u.l.

o Tlopgx
& —e

Answer

dlogx log x
Slog: Akygx I Y _
g T Wg X o ({f‘ I)

e
3 ogxr | ae 2%
eslng.x _e‘lng ¥ L"w'x (é_ln,_.;u -1 }

— e]k:g:r

2
liog x*

=e
=X

tﬁlngr _e-“llcsg'r 3

IWJI: Ix:u’.r=x?+(l‘

Flogx

Question 9:
cosx
V4 —sin® x

Answer
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COs X
Jd—sin® x

Let sin x = t [J cos x dx = dt

COSXY . dt
e

=sin”" [i] +C
2
=gin”" [_sm I]+ C
2

Question 10:
sin® x—cos" x
1-2sin’ xcos® x
Answer
sin® x — cos® x (sin4 x+cos’ x](sin4 x—cos’ .x]
1-2sin’ xcos’ ¥ sin’ x+cos’ x—sin’ xcos’ x—sin’ xcos’ x
(s.iﬂ4 x+cos’ x)(sinz X +cos’ .:-:}(sin:'r x—cos’ x}

.2 .2 3 2 . 1 2
{SIH X=5In XCO0s5 .¥)+(L'US X=5INn xcos _‘Ji')

P 4 P 2
(SITI X+ C05 .X')(SII'I X—=C0s I]

. 3 2 2 =2
sin x[l—cos .r)+ms x(l—sm .r}

—{sin* x+cos’ x)(msz x—sin’ x}

(sin4x+cos"x)

=—Ccos8 2x
= ® £ 4

sin” x—cos x sin 2x
: _[ — sy = I—cosExdx=——+C

1-2sin” xcos’ x 2
Question 11:

1

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

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

Multiplving and dividing by sin (a—b}, we obtain

1 [ sin{a—b) }
sin{a—b)| cos(x+a)cos(x+b)
] _sin[[x+a]—[x+b}]]

- sin{a—b cus{x+a}w5(x+b}

L

_ ] _s'm[x+a]~cas[x+b}—ms[x+a]sin{x+b}}
sin(a-b)| cos(x+a)cos(x+b)

1 _sin[x+a]_sin{x+b}}
sin{a—b

|

:m[tan[x+a]—tan{x+b)]

L

_cns{x +a) cos(x+b)

1
d =
jcﬂs[x+a]cus(x+b} = Sin

[;_b] J[tan{x+a}— tan (x +b}:| dx

|
= sin(a—b) [— log|cos(x+a)| + lag|cc-s(x+h}|] +C
1 cos(x+b)
= — lo
sin{a=b) ~ cos(x+a)

Question 12:

Let x*=t O 4x3 dx = dt
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= [ fﬁ

= l.v.in'1 f+C
4
= isin" (x" ] +C
Question 13:
=
(1+e)(2+¢)
Answer
=

Let e =t 0O e*dx = dt

- I L +e* 2+e*}dx= j{!+l](:+2}

e

= log|r + 1| - |ﬂg|r + 2| +C

t+1
= log|——|+C
gf+2
1+&"
= lo, +C
g 24"

Question 14:
1

(x +1)(x* +4)

Answer
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. 1 _.4x+B+('x+D

“{xl +l)(x"‘ +4) (_rz +l] (11 +4)

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

= 1=Ax +4A4x+ B +4B+Cx +Cx+Dx* + D

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

A+C=0

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

On solving these equations, we obtain

A=10, Bzé,fzﬂ,andi}z

From equation (1), we obtain
1 1 1

[x1+1}{x?+4] 3{.r:+|] 3{f+4}
J‘%d__l P
{r3+1}{x3+4} 3% 41 39x*+4

1 X
=—tan 'x——tan ' =+C
3 i 2

logsinx

ll_‘l'.)Ei.'ll xXe

Answer

logsinx

ey gd ¥ .
COs™ Xe = cos® x x sin x

Let cos x = t 0 —sin x dx = dt
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3 bz s s i .
= |cos” xe ™ ™ dy = |cos xsinxdy

= —Ir-dr
4
I .
=——+C
4
ey 1"
B A +C
4
Question 16:
-1
(?'I'Incsgv(xd +|)
Answer

Eﬂﬂsx{x-l +I}_I =FI|J5...-" (1_4 +1}—1 _

Letx'+1=¢t = 4x de=dr

= j-f‘;"’g" (x' T 1)_|a’x = j X e

{x4+1)

_ | -l'dr‘
4y
1 .
= 2 |Ug|r|+ C
= i Iu}g|x" +]|+C
1 .
= Zlog{f' +1}+L
Question 17:
f'(ax+b)[ f(ax+b)]
Answer
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_f"{u:rvh]l:_f'{ux +h}T
Letf(ax+b)=t = af"(ax+b)dx = d

= J_,I""[fuw h}[.f'{ax+ fJ)J” dy = ; _[:"df

_] !JI'|
a| n+l

(f (ax +:‘:}}”'I +C

u{n+l)

]

,”n'lﬁin" xsin {.'r 1 rx}

Answer
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I ~ I
— R -
sin®xsin(x+a) fsin’ x(sinxcose +cos xsine)
1
Jsin® xcos e +sin® xcos xsina
|

sin® x+/cos o + cot xsina

cosec’x

 Jeosar +cotxsine
Let cosa +cotxsing =1 = —cosec xsina dy = di
j — .I u"x:j. cosee ——lx
sin” xsin(x+a) Jeos @+ cot xsina
L
sina 1,"';:

- [24’?}+C

Sin ¢

= - [2Jcoscc+cot.rsinaf]+c

SN ¢

-2 | COS X SIn o
=— fcos e + : +C

sina ¥ 1M X

=2 I'sjnxcngrx + COS X sin o
+C

sina."‘uI sinx
.
2 sin(x4ar
| { ]+C

: | ;
sinag | sinx

Question 19:

—

=1 -1
sin” W x —cos WX

sin”' Jx +cos WJx

e[0.1]

Answer
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. 1 l'_

5N +/x —Cos l-.,"'; _
— —=dx
gin - /X +C0s \J{;

Let / _[

It is known that, sin ' «.n";+cos : \,J'; = %

\
— - f
cos fx |—cos \x

i
_>f:j[2 z die

T

2
2 1 '_W
==1|—=2cos " x |dx
?':]l[z /

2 4 -
=2 | lax—— | cos ' +x dx
T 2'[ n'[

:x—ifms ' dy (1)

Let ], = jcos " x dx
Also, let vx =t = dx=2tdt
=1 = EJ::UE; -t

=2| cos :r-i—j._—lﬁ-icﬂ
2 Y i-r 2

,;d:
vl-t*
_.f'"cr:-sU—JlTr ildr
W=t

_.f:cr:rs‘:—j'

. ; |
=*cos 't - [1-Fdr+ — df
o f

S L (R Lo
={¢os [——N]l—t ——smn" i+sm ¢
2 2

; P 1.
=t*cos ‘:—Ex.'l—lf' —Esm ¥

From equation (1), we obtain

Page 191 of 216



Class XII Chapter 7 - Integrals

Maths

f:x—i[f cus.’—Ele—f +%sm f}

b

:x—i[xcos" u@—%ﬂ+%sin" ﬂ]

=x—%Tx[§—sill'l JI]— "/J‘;T # 5 sin” \E]

— 1
:x—2r+4—xsin" \ffJ_c+%v'x—x‘ R N
T m T
=—x+g[(2x—l]sin" \'I';:|+E\.|II—X: +C
T

T

2(2x-1 S
= {:‘ ]sin'l x+2~,n'x—x'—:r+C

T T

Question 20:

1-+/x
|+'u'|';

Answer

i

Letx =cos’ @ = dx=-2sinfcosf dd

1 -cosé
|+ cosé

0

|25in"
= —J sin 28 di?
2cos’

—Jtan —-2sinfcosd di

(=2sinfcosd)d0

M"-'.bM

[ZRIT'I—CHHE]CDHEJH
t 2
cos
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=—4 jsin: o cos@di)

2
=—4Jsinzg-(2mszg—l]dﬁ

2 2
=—4{23inlﬂcuszg—sil1lg]dﬂ

2 2 2

=-8 Sin:E-CDSEEd3+4 sinlﬂdﬁ

2 2 2
=-2 jsinf 0do+4 IsInz 9 40

2

=_EJ[I—cosEdeg+4j-l—cos€d9

2 2

_ 2 E_smzﬁ o4 E_sm& +C
2 4 2 2

sin 26

==+ + 28 -2sin@+C

sin 28

=g+ - 2sind+C

2sinfcosd
+T

:€+m~msﬂ—2 l1-cos* @ +C
=cos ' Vx+I-x-Jx-2J/1-x+C
= 21— x +cos™ IJ'WH:
=-2 I—x+cus'u{;+ﬁ+c

=8 —2sin@+C

Question 21:

24+sin2x

x

| +cos2x

Answer
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= J-f2+sin2x}_‘
B L]H:mh
[[2+'?<.|nxcmx“'

2c08 x JE
J-[ +sm~cc05r) .

CO5™ X
ﬂsu Jl+tdn3}—'

Letf/(x)=tanx = f'(x)=sec’ x

= I(f{x}+f'{x]]e"'cfr
=¢" f(x)+C

=¢" tanx+C

Question 22:
4 x+]
[x+l)3[x+2:}
Answer
o 4x+l A B O (]}
(1) (x+2) (x+1) (x+1) (x+2)
= +x+1=A(x+1)(x+2)+ B(x+2)+C(x* +2x+1)
=y 4x+l= .-T(x2 +3x+ 2)+ B(x+2}+{‘{x" + 2_r+l]
= x'+x+1=(4+C)x" +(34+ B+2C)x+(2442B+C)
Equating the coefficients of x?, x,and constant term, we obtain
A+C=1
3A+B+2C=1
2A+2B+C=1
On solving these equations, we obtain
A=-2,B=1,andC=3

From equation (1), we obtain
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.
r+x+l =2 3

(xe1) (x+2) (x51) (x+2)"

e
j x+ax+1

1
(x+|]:{x+2}dx:_EJ‘IH]“{"HJ A+?}dr+‘[

=-2log/x+1[+3log|x+2/-

Question 23:

P l=x
tan

l4+x

Answer

J =tan™ |'1_'rdx
1+x

Letx=cosf = dy=—sinddd

/ = [tan™ } )

|25|n
=—Ilan !
MjLUb

= —j tan”' tan f-sin ade

bm d e

. _[H-ﬂinﬂcfﬁ
2
1
=_5[5.(_3056]—j1-[—msﬂ)d&]
—%[—9'3059—1—31.“6']
1 1 .
=+—Fcosd ——sind
2 2
1 |

=—cos x- 'c—— 1-x* +C
2 2

=£ws .r—— 1-x*4+C
2 2

=%(1cos_]1—ﬁ]+c

1
x+1}3

x+1}

|
(x+]}
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Question 24:
v’ +1[1|:ng(x2 +I]—2]ugx]
x-l-
Answer
Va'+1] log(x” +1)-2log> /
. [Dg(x4+ ) Dgt]= xiH[lﬂg[fH}—lagx:}
X X

_t3+|l [x2+|]j|
= " |ug ;
X X

Lcll+ij=f::> _—?a‘x=dr
x X
L[ 1
S = = 1+ —log| 1+— |dx
jf x° ( x'J
1 r -
=—§jvtlogrdr

s
= "3 jrv logtdr

Integrating by parts, we obtain
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oo (ool

2 3 2 1
=t logr—— |ridt
3 g 3>[

2r::l{nrf 4r;
3 & 9

: 2 3
logr+—¢?
9

1
3
|1| 2
—1* logr——
3 B3

[|+ g ]2|:]ng[|+ L ]—f}c
X" X 3

Cad | —

Question 25:

| —sin x
Fe* elx
- | —cosx

Answer
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."— [l—smrJdr
3 l—cosx

I—Zsmxms
= j:’e'T —2 2 | dr
2sin’

H

-
(RS
i

5 X
COSCC 5 .
=leg'| —=—cot— |dx
o 2 2

. T ° T
=—|e" xcot=—e? xcot—
2 4

=g*

Question 26:

..
SiN X COS X
L* ey

cos’ x+sin’ x

Answer
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- .
SINXCOSX
L'EI .IF J“ ﬁ ﬂlx
Peos X +smn x
{}iin X C0s x}

x
i
= 1= [ S gy
J {ms ¥ +sin .r}
cos' x
x 2
fan xsec™ x
I= I“ —— —dx
b l4tan” x

Let tan’ x =¢ = 2tanxsec’ xdx = dr

when x==—,1t=1

T
When x =0, t = 0 and 4

.'.f=l f.=?1
240+

_ |
tan”' r:l
] L]

=t[
=%|:tan"l—tan'] 0]
]

i
4

|
2
E
8
Question 27:
F cos” xdx
) cos” x+4sin® x

Answer

Page 199 of 216



Class XII Chapter 7 - Integrals Maths

: cos” x

Let! = jzfdx
Peost x+4dsinT x
T 2
. Cos” x

=1= [ —
' cos” x+4(|— cos” x]
. cos” x

=1= .[! 2 - 2

cos” x+4—-4cos x

-1 (F4-3cos x4
== 227
34 4-3cosx

I=—1L34—3ms:x +II1 4 v
3 4-3cos" x 34 4-3cos x
B R

3 34 dsecx-3

dsec’ x

L R
= [ = 3 [x]l,+3.(_~4(]+tanlx)—3

T 2 2sec’x
:»I:——+—I= ;
6 3% 1+4tan” x
. " 2sec’ x
Consider, [. :
1+ 4tan” x

Let 2tanx =7 = 2sec xdy =4t

x= f=m

T
when *=0:7=0 404 when 2’
= 2sec’ x . dt
= | dy =
L 1+4dtan’ x -['IH2
[

= [t,an '(0)—tan 1{[}}]

Therefore, from (1),we obtain

n 2= T T =
[=——4—|—|=———=—
[§] 3[2} 3 6 6
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Question 28:

J; sin ‘{'+Lﬂ$.x'

JJsin2x

Answer

311'1.1 +C0s X
(] = J‘
5 +/sin2x

" (sin r+cosx}

,III—( sin 23.

‘L Hlﬂ X+Ccosx
&

I
]

=
)

—lx

e M

{—I+I—25|nxcosx}

{Hil‘l X+ Cos x]

dx

:,u':_[,l ‘ -
3 JI —(sin' x+{:ﬂs‘x—2:;inxcusx}

(sinx +cosx)dx

\/I —(sinx—cos x:]:

T
= 1=
L

Let (sinx—cosx)=1 = (sinx+cosx)dx = dr

T ]—xﬁ T xﬁ—l
et SRS
When and when

I - “'"Z_] clt
- |—\."§ 5
SN

1

1=(=¢Y \frl—:‘J i _ .2
As \/ } , therefore, I—1" is an even function.

It is known that if f(x) is an even function, then Lj
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(]
=2sin”’ V3ol
o 2
Question 29:
r "1+ - \,l'f_
Answer

Leﬂ:_EF‘j—"_ﬁ

[ p— x(m_'_ﬂ)dt
(Virx =) (Viex+x)
=_r—\'m4-\"|;dr
b l+x—x
= [Visxdet [Vaar

{i{l+r] l. { (x)2 1.
=§[{2)§—|]+§[1]

2, .2
_5{2}_
2242
3

_42

-
. ]
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Question 30:

= §in x4+ COos
[4 Llrdx
P9+ 16sin2x
Answer
o .
5if X+ COS
Let/ :j_" T_ : L
0 O4+]hsin2x
Also, let sinx—cosx =1 = (cosx+sinx)dx=ds
When x =0, r =-1 and when x = E, r=0

= (sinx—cosx) =/
= sin’ x+cos’ x—2sinxcosy =1

= l—sin2x =

=sinl2r=1-1
0 ot
f_"-'9+lﬁ{l—|r:)
_J"‘ i
9 16-160°

=JD el _ jl‘ i
1251647 1{5)’-_(4;)-’*

“[aigfa]

=$|:Iog(l)—lﬂg H

S+4y
J—4

1
=—1log9
30 ¢

Question 31:

_(— sin 2xtan ' (sinx ) dx

Answer
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] T

Let/ = Iljsin 2xtan” (sinx)dy =‘[I-‘25in.n:os.rran (sinx)dx

Also. let siny =1 = cosxdy =di

Whenx=0.r=0and whenx=—_r=1

3| =

:J:Z_[]I:tan"[.f};.ff (1)
Consider Jf-lan" el =tan™'r -Ir dt —H

:]::(lan'lf)j.fm}m

—— i
1+¢- 2
2 -1 2
i“tan~ 1 it +1-1
= . J ot
2 24 141
2 -1
“tan 4 | | |
_ L [rar+ i
2 2 241417
Ftan's 1 1
——«f+—tan f
2 2

1 ) etan'r 11
:»Lhtan ‘n!r:[f
i

1| = T
=—|—=1+—
]

1 '.rt_l T 1
202 |4 2
From equation (1), we obtain

P L B
4 2] 2

Question 32:

r- xtanx .
—
"secx+tan x

Answer
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11&11'c
Let [ = ol
‘ -[_suzzﬂan ( }

;_r{ (m—x)tan(x Lh

HEL(TIZ x] + mn{

I]lﬂnx}m
=1= j R el
s-.:L'c+tan'r]|

(m—x)tan X
X

== j h
secx+lanx

Adding (1) and (2), we obtain

Lr:-r mlan x dx

' secx + tan x
51N X
;‘>2.|'=TEFL.I.G{J
| sin.x
+
COSY  COSX
=sinx+1-1
:>21=Tr_[r7_dx
ol sinx

. : |
= 2l=n| l.di—m alx
[ ‘ I'rl+sinx '

I—sinx dx

=2/ =n[x], —Ttr

} C{}H:I

=2=n —rt_r(sec: x—tan xsec.x)dx
=2/ =7 —nftan x —secx]

=2/ =7" —n[tanm—secn—tan 0 +secO]
=2 =" -x[0-(-1)-0+1]
=2f=n"-2n

=2/ =n(x-2)

Question 33:

(I;Jf(_m')dx:j:ff(u—x]d\')

-2
e
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[ [pe=11+x =2 +[x -3

Answer

Let 7= [[fe—1|+r—2]+}x~3]dx

= 1= [|x=1dx+ [x=2]dr+ [|x—3kx

I=1+1,+1, (1)

where, I, = [ [x~1|dx, I, = [ |x~2|dx. and 1, = [|x~3]dx

1= [x=1]dx

(x—1)=0forl<x<4

o= f{x—l)dx

(2)

=1 :[S—4—l+l}:
2

ra | &

I, = f|x—2|dr

x—2z0for2=x=dandx-2=<0forl=sx=2

= [(2-x)dv+ [ (x-2)dx

5 2 3 4
— I, =l2x—x—} J{*——zx}
? 2 | |2 i

=1, :{4—2—2+l}+[3—8-2+4]
: 2

5
= =—4+2== w3
2 5 ()

!
2
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I, = [|x-3|ax

x—3z0for3=x=4dandx-3=0forl=x=3

o= f[?n—.\:}dx+ f{x—B}u‘x

: P 2 4
=, =[3x—iJ +|:'1——3x:|
2 2
1 3

=1, —{9—2—3+lJ+{8—I2—2+9J
: 5 7

2

=1 =['~‘3—4]+B}=E -(4)

2

From equations (1), (2), (3), and (4), we obtain
9 5 5 19
=43 ==—
2 2 2 2

o 2 2
I#=—-‘-]0g—

x+1} 3 3
Answer
5y
Lftf = —
j x° {_r+l}
Also, let I = 4. 2. C

x(x+ ] _r+.'|:3+.'|:+l
= 1=dx(x+1)+B(x+1)+C(x)

= 1= Ax’ + Ax+ Bx+ B+ Cx*

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

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

On solving these equations, we obtain
A=-1,C=1,andB=1
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:[—lugx—l+10g[1'+l):|
X I

{ol5)]
of5)-4m)

p)
:]ug4—lﬂg3—]0g2+§

:]ug2—|ag3+%
2

2y 2
=log —J+—
3) 3

Hence, the given result is proved.

Question 35:
f.re"(.’.r =1
Answer

Letf = -Cxe" v

Integrating by parts, we obtain

I=x[eds- | {[%{x}] Iﬁ"ffx}dx
=[xe' ]' - £e"dx
=[x ][],

=e—e+l
=1
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Hence, the given result is proved.

L 1 cost xdx =0
Answer
j— 17 aed
Let /= Lr cos xdx
Also, ]et_}"{x} =x"cos'x
= [(-x)= {—.r]” cos’ (—x)=—x"cos’ x =—f(x)

Therefore, f (x) is an odd function.

" f(x)de=0
It is known that if f(x) is an odd function, then [ f{ }

S = ‘rl.KITC{]S4 xelr=10

Hence, the given result is proved.

x

.[13 sin” x dx :i

Answer

Let/ = _[3 sin’ xdx

. = 2 .
I = _[-‘mn‘x-smxdx
E
. 0% .
= f—'(l—(:ﬂs' x}t‘.m xdx
I

x f
= _f_—"sin xdx— jf cos” x-sinxdx

9

=[—cosx]z+{ms 'T'T
0 3 I

i

1 1
=l4+=[=1]=1-==
+3[ ] 3
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Hence, the given result is proved.

Question 38:

L* 2tan’ xdx = 1-log2

Answer
Let ] = J‘j 2 tan” x dx
X T
— 2 - 4 PR
[ = EL*tan ytan xdy = EL {sec x l)tanxdx

= ZI;Secz_rtanxcix—EIFtanxa’,‘c

:Ta "
=2{ta|; x} +2[logcos x]1

]

[}

=l+2{lﬂgcosg—lagcosﬂ}

1
:I+2{I-’.}g ~logl
V2 }

=l-log2-logl=1-log2

Hence, the given result is proved.

Question 39:
rsin'] xdr = T 1

! 2
Answer

Let! = Esin'lxdx
= [ = .rlsin"rl-a’x

Integrating by parts, we obtain
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.’:I:ﬁin']x-x]::— II | -xdx

= ?{Sil’l_l_].’1+l ﬂ v
_[' :In z.ruﬂd

Let1 — x> =t 0O —2x dx = dt
Whenx =0, t =1 and whenx=1,r=0

1l =[x5{n" x]:l + ?1- _[]j,?
= [,rsin ':r]llJ +%[2~J{!—]T
=sin” (1)+[ 1]

S
2

Hence, the given result is proved.

Question 40:

¥
fe: "dlx o
Evaluate as a limit of a sum.

Answer
Let] = Ee*-‘*‘dx

It is known that,

ff[x)a.a- :{b—a)llji_lni[f{aﬁf{a+h}+,.,+.;f'[a+(n—l}h)]

b-a

Where, i =
L

H'EI'E. o= U_b = L and-f{x] - e! 1r

-0 1
=S h=——=—
noon

o [ an=(1-0) |iml[_,r[u)+ F(O0+R)+.t f(0+(n=1)R)]

A—wx H

. s _14 Y-l
= Ilrn—[e' +el iy m]
=¥ n
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. AT » - - _ T
=lim— E‘{l+e”’+€ L W’ﬂ
n—o g L
—.:lk "
1, l—(e }
=lim—|e =
el € (@)
1 l—e"
= lim—| &’ < T
W=k g .
l-e"
2 -3
o1 e (l-e
=lim— { - )
.'r—'*:"-n =

_3
i 1)
e -1
3
B Gl PN
3 S -
e " —1

Question 41:

I dx
e'+e’

tan '(e")+{?

A

is equal to

Page 212 of 216



Class XII

Chapter 7 - Integrals

Maths

tan '{e ")+ C

B
c. lng{u”—ﬁ "}+C
D. ]0g{:f”+c‘ L')+ C
Answer
Let / = J'idx: | LS
e +e’ e +1
Also, let ¢" =1 = e dv=dl
g odt
I= -[I +1
=tan 't+C
= tan '{3”}4 C

Hence, the correct Answer is A.

—dlx

J- cos2x
(sinx+cosx)

is equal to
-1

 —
A. SINX+CO8X

B. log|sin x + cos x|+ C

C. log|sin x —cos x|+ C

1

sinx+cosx)’
b. )

Answer
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Let] = cos2x i

(cnﬁx + sin x]“

o

—

3 . 3
I I Cos x—s1m x

[L'usx + 51N x]

I{cosx+sinx}(c05x—sinx}d
= — At
(cosx+sinx)
cosx —sinx
= I—,n’x
cos+siny
Let cosx+sinx=f = [cns‘.x—s‘.in x]a’x: et

dt
A==
¥
=logl|+C
=log|cosx+sinx|+C

Hence, the correct Answer is B.

Question 43:

If f(”"'b_x}:f{x}’then -[:x"f.(x}dris equal to

a

. ;’_E_f{h x)dx

a+h
B. 2
b—a
c. 2

_Ef{h f x}a’x

f_f(x}dx

ath I_f{x}dr
D. 2 %

Answer

Let/ =[x f(x)dx (1)
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1=["(a+b-x)f(a+b-x)dx [Lff{_r}dx :j:’f{ang—x)dx)
=] =j:[a+b—x}f[.r}cir
:>f={a+b]ﬂ|f[x}dx -1 [Using[l]]

= 1+1=(avb)[ f(x)d

=20 =(a+b)[ f(x)ds

== (ﬂ—;h]f S (x)dx

b

Hence, the correct Answer is D.

Question 44:

C 2x—1
r]tan '[ :]dx
The value of I+x—x is

A. 1
B. 0
C.-1

T
D. 4

Answer

Lttf=ftan'[ h’_lﬁ]n{x
0 l+#x—x
x—(1-
:;w’:_l-‘tan1 =(1-x) dx
I I+x{1—x}

== _[I]I:lan" x—tan”' [1 —x}]dx {]}

== _C[tan '(1-x)—tan '(1—1+x]]dx
::-!__E[lan'l x)—tan” 1]0&

= [ = -EI:ldI'I 1-x) mn'x:lrfx {2}
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Adding (1) and (2), we obtain

21 = f([an"_rvtan" (1-x)—tan™" (1-x)~tan™" x )i
= 21=0
=I=0

Hence, the correct Answer is B.
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