intelligent

Interesting
innovative

Learning

Class XII Chapter 7 - Integrals Maths

Exercise 7.1
Question 1:
sin 2x
Answer
The anti derivative of sin 2x is a function of x whose derivative is sin 2x.It is known that,

i cos2x)=-2sin2x
d
v

=sin2x= —li(cos 2x)
X

)

C.sin2x = i[—lcos 2.\-]
de\ 2

2 2 1
sin2x is ——cos2x
Therefore, the anti derivative of

Question 2:

Cos 3x

Answer

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

4, (sin3x)=3cos3x

= cos3x = lii—(sin 3x)
3 dx

S.CoS3x = ii—(lsin 3x)

dx\ 3

o
cos3x is —sin3x
Therefore, the anti derivative of

Question 3:
e2x

Answer

The anti derivative of e**is the function of x whose derivative is e?*,

It is known that,
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d 2x 2x
;(e )—28
ol l d e |
e = ——(e“)
2 dx
2x d (l 2:)
=—r1—¢€
dx\ 2
v B
e’ 18 —e
Therefore, the anti derivative of 2

uestign 4:
ax+b)

Answer

x+b) x+b)
The anti derivative of (a\' h) is the function of x whose derivative is (a\‘ b) .

It,is known‘that, ,
d—(ax+b)' =3a(ax+b)
X

2

= (ax+h) =%§;(ar+b)}

r o d (] 3
w(ax+b) = “(ax+b
(ax+b) r[3g(a\+ ))

2. 1 3
(ax+b) is —(ax+b)‘
Therefore, the anti derivative of a
Question 5:

sin2x —4e™*
Answer

(sin 2x-4¢’° ")

The anti derivative of is the function of x whose derivative is

(sin 2x— 40") -

It is known that,
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i(-lcosl\'—ie“" ) =sin2x - 4e*
dv\ 2 3

1 4 .,
(sin2x-de™) | ~70082% 3¢
Therefore, the anti derivative of is .

iy

=4 je’ “dy+ Ildr

Sx
=4[e ]+x+C
3

4
=—e" +x+C

uestion %:
(}x (l——j—2 dx

As er |
l—— dx

= j(x:—l)dx
= [x'dx— [idx
=x?3-—x+C

-—.

Jrisd o e)ax

Answer
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I(ax’ +bx + c)dr
= aszdr+bjxdr+cjl dx

3 2
=a| = |+b| - |+ex+C
3 2

3 2
=——+bi+cx+C
3 2

Question 9:
J‘(2x2 +e‘)dx
Answer

J‘(Z.r2 +c')dx
=2 I.r:dt+ Ie"dx

3
=2[i]+e'+c
3

=—2-.\"+e' +C
3

Question 10:

(-

Answer
(-]

= j(x+l—2}tr
X
= [rxar+ Ear-zjmw

= %+log|x|—2x+€
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Question 11:

;—-d.\'

¥ +5¢ -4
=

Answer

3 2.
Ix +5.:' 4 "
X

- I(x+ 5 —4x'2)dx
= I.\'dt +5 Il dx—4 I.\" *dx

2 all
=X isx—a|X_|+c
2 1

-
'

=L+5x+i+C
2 X

Question 12:

Ix“ +3x+4
Ix

X

Answer

j-x“ +3x+4
Iy

X

b | 1
= I(.\" +3x7 +4x ? ](b'
3 1
3(. ) 4(.\")
—z4+C

T

2 2

3 1
+2x? +8x* +C

Y
-
5

| =

R

X

[

3
+2x? +8\/;+C

N0 90 oo

X
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Question 13:

]
I.t' -x"+x-1 [
x—1
Answer

=2 +x-1
j—dx

x—1
On dividing, we obtain
£ J-(.r: +|)ir
= [xdr+ [idx

3

=¥ YR
3

Question 14:
I(I-—x)\/;dx

Answer

I(I —x)\/;dx

= It-ctr— Ix-dx
) ]

= "T'- ‘5 +C
2 2

Question 15:
[V (3 +2x+3)dx

Answer
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I\/;(.lr’ +lr+3)dx

) 3 1
= J(3x3 +2x2 +3x? }tx

=3Ix§dx+2 xidx+3Ix;dx

3
B
3 +2 3 +3 3 +C
2 2

7
2
62 432 2
=—x?+—x+2x>+C
7 5

Question 16:

I(Z.r—3c05x+e“')dx

Answer

IZ.r—3cosx+e“)dx

=2 dex -3 Icos xdx + Ie"dx

.

=3r—-—3(sinx)+e' +C

=x'-3sinx+e" +C

Question 17:
I(2x2—3sinx+5\/;)dx

Answer

j(zf -3sin.v+sJ§)dx
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|
=2 Ix’dx =3 |sin xdx + 5 Ix’dx

SR

3

='—r—3(—cosx)+5 2

3
2

A
=3x’ +3cosx+m.\" +C
3 3

+C

Question 18:
Isecx(secx+tanx)dx

Answer

Isecx(sec X+ tan x ) dx

- j(sec3x+sccxtan :c)dv

= jsec2 xdx + jsec.vtanxdr

=tanx+secx+C

Question 19:

b
sec x
[
cosec x
Answer

2

S¢C™ X

I—,— dx
cosec'x
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= Icosizx ke

T
sSin- x

B Isinz x

—dx
cos™ X

= jtanzxdx

= j(scczx—l)dr
= [sec? xax— [ldx
=tanx-x+C

Question 20:
IZ—3§1nxdr
COS™ X

Answer
1—2—351nxdr

cos’ x

=j( 22 _3su:x]dx
cos’x cos’x
- I2secz xdx—3jlanxsecxdr

=2tanx-3secx+C

Question 21:

55

The anti derivative of

1.+ . .% 2.2 1.
—-x)+2x24C —x 4+ =x*4C
(A) 3 (B)
3 ] 3 |
—2—.\*3 +2x2 +C éx’+lx’ +C
c) 3 (D)
Answer
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Hence, the correct Answer is C.

Question 22:
d 3
—f(x)=4x-=
If dx X" such that f(2) = 0, then f(x) is

1129 51129
X T J s ol s
(A) X 8 (B) X 8
« 1 129 y 1129
X 3 Xt
(C) X 8 (D) X 8
Answer
It is given that,

d y 3
—‘Zr"/ (.X')=4.\" —x—_.'

4x° —% =f(x)

~Anti derivative of X
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NEPTIRUI P S
.._/(x)—j4x x‘dx

f(x)=4 Ix‘dx - 3I(x" Jx

f(x)=4[%J-3(’i—;]+c

, 4. 1
e} = —_t+C
;‘_/(,\) X +x“+

Also,
/(2)=0
|
~£(2)=(2)' +—=+C=0
10)=C)'+ o
=>l6+l+C=0
8
:>C=—[l6+l]
8
:>C=L29
8
: 1 129
sf(x)=x +x" 2

Hence, the correct Answer is A.
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Exercise 7.2

Question 1:

2x
1+ x°

Answer

Let 1+ =t

“2x dx = dt

2, 1
- Il+:‘: dx = I-’-dt

=loglr|+C
=|ogll+x:!+C
= log(l+x:)+C

Question 2:

(log x)2
X
Answer

Let log x| =t

L
o X
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SN j'wdx - jtzdr

X

3
LA,
3

3

Question 3:

1
x+xlogxy

Answer

| 1
x+xlogx x(1+logx)

Letl +logx =t

1 dvy = dt
o N

= [ —dv= [Lar
x(1+logx) /

=log|t|+C

=log|l1+logx|+C

Question 4:

sin x - sin (cos x)

Answer

(loglxl)3+

C
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sin x - sin (cos x)

Letcosx =t

«~ —sin x dx = dt

= Isin x-sin(cosx)dy =~ Isintdt
= ~[-cost]+C
=cost+C
=cos(cosx)+C

Question 5:
sin(ax+b)cos(ax+b)
Answer
uiv(eendiooilaest)= 2sm(a\'+hgcos(ax+b) _sin 2(:2u+b)

~ 2(u.\'+b) ={

. 2adx = dt
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2 2

2 b A
s Ism?.(c_vc+ )dr IIsm:dr
=——]c032(ax+b)+C

4a

Question 6:

Vax+b

Answer

Letax + b =t

= adx = dt

codx =ldt
a

= j(a.wh); dx = % _[r;dr

0w T

=-£(ax+b); +C
3a

Question 7:
xvx+2
Answer

Lot (X +2)=1
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~dx =dt

s IxeTZd\’ = j.(l —2)ed

3 !
-2 Ja

= J't%dt -2 !Iédl

3

ENREY

t 12
—?—2 ? +C
2 2
5 3
2z 45,
5 3
2

2§ 2 7§ C
—-g(x+ )-—;(x+_)-+

Question 8:

v 1+2x°

Answer

Let1 +2x%> =t

« 4xdx = dt
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= Ix\/1+2x2dx= @
l |
= Z jl"df
3
1| 2
—Z ? +C
2
1 3
=—g(l+2x‘)~ +C

Question 9:

(4x+2)Vx +x+1

Answer

Let X +x+1=¢

~(2x + 1)dx = dt

J‘(4x+2)s/x2+x+l dx

= IZs/;dt
=2j~/;d1

o

=2 +C

2

4, 2
=§(x' +x+l)- +C
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Question 10:
1

X=X

Answer

x- \/- \/—(\/;—l)
Let (\[;-—I)=t
ﬂl:d\'mh

=>—d,\—j dt

Vi (Vx-1)
=2logl|+C
=2log|\/;—l|+c

Question 11:

e x>0

Answer

Let x+4=t

«~ dx = dt
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= | (1‘;’-4):#

=(ﬁ_% .

J‘\/x-'Hi

I
-~
L
-

|w)
|
e

~

-~
|-
|

2
|-

+

@]

R W W

1
=315(1—|2)+C
2, 1
=§(x+4)2(x+4—12)+C

=§Jx+4(x—8)+C

Question 12:
!

(x3 -l)J X

Answer

Let ¥ 1=t

. 3xde=dt
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Question 13:
T
(2+32')

Answer

Let 2+3.X3 =1

-~ 9x% dx = dt
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X 1 ¢ dt
= | . =‘9‘I—T
(2+35°) (1)
-2
= £ +C
9] -2
=-—][l,)+C
18\ ¢
= = +C
18(2+3x%)
Question 14:
— 1 _ x>0
x(logx)
Answer
Letlogx =t
ldx =dt
o X

1 _podt
I & _I(t)”'

x(logx)”

e
(i)
1=m

l Al
_(logn) "

(1-m)

Question 15:

x
9—4y°

Answer
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Let 9 —4.!'2 =1

~ —8x dx = dt

:>I o dt=%‘j}dt

9—4y°
=y _
=—loglt|+C
o logl
-1 .
=?Iog|9—4x |+C
Question 16:
2x+3
Answer
Let 2x+3=t
« 2dx = dt

= J.ez“’dx ook e'dt

== C
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Question 17:
X

> =

e

Answer

2
Let ¥ =1

~ 2xdx = dt

Question 18:

tam ' x

e
1+x°

Answer
Let tan”' x =1

1

—dx=dt
+x°
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wn ' x

=5 JT+ = dx = Ie’dl

=¢ +C

-1
=e™ *+C

Question 19:
x

e’ -1

e +1

Answer

;
e’ -1
e +1

Dividing numerator and denominator by e*, we obtain

(@)

e _&—e’
(e+1) e +e
el

Let € +e =t

(e" —e“‘)dx =dt

=logld+C
+C

el + e-l’

=log
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Question 20:

2x -2x

e’ —-e
Answer
Let e e =t

(Ze"' =2e% )dr = dt

= Z(e:' = )dx =dt

=— |-dt
271

= lIog|l|+(7

= —log‘ez" +e [+ C
Question 21.:
tan’ (2x-3)
Answer
tan’ (2x-3) =sec’ (2x-3)-1
Let2x — 3 =t
~ 2dx = dt
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= J.tan2 (2x—3)dx = J[(secz(Zx—3))—l:|dx

Question 22:
sec’ (7-4x)

Answer

Let7 —4x =t

. —4dx = dt

o Pt e S
Z Isec (7—4x)dr-7jsec tdt

Question 23:
sin”' x
J1-x*

Answer

Let Sin"' x =1

=% I(scc2 I)dr— jldr
=%Iseczldl—_[la‘x
=ltant—x+C

2

=%tan(2x—3)—x+C

-1
=-—(tant)+C
 (1an?)

=-Tltan(7—4x)+C
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dy = dr

1
Vi—x?

= .[Sin-i X = Ird:

-

)
o

=?+C
_ (sin'z' .r)' oy

Question 24:

2cosx—3sinx
6cosx+4sinx

Answer

2cosx—3sinx

2cosx—=3sinx

6cosx+4sinx  2(3cosx+2sinx)

Let JCOSX+2sinx=/

(~3sinx+2cosx)dy = dt

IZcosx—3sinx

6¢cosx+4sinx

=%log|t|+C

=%log[25inx+3cosx|+€

intelligent

Interesting
innovative

Learning

Page 27 of 216




intelligent
Interesting
innovative

Learning

Class XII Chapter 7 - Integrals Maths

Question 25:
|
cos” x(1-tanx)

Answer

1 sec’ x

2 2

cos” x(1—tanx) ) (1-tanx)

; (I-tanx) =1

Le
. —sec” xdx =dt
3! sec” x s __(;IZ
(1-tanx) !
== [ i
=+1+C
!
= 1 +C
(1—tan x)
Question 26:

COs \/;
J.l'

Answer

Let V=1

|
dx = di
T
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Cosvx
I dx = ZIcosldl
Jx
=2sint+C
=2sinvVx+C

Question 27:

Jsin 2x cos 2y

Answer

Let sin 2x =t

. 2cos2xdx = dr

= I\/sian costdx=%j\/t-dr

R
= %(sin 2x)2+C

Question 28:

Cos X
JI +sinx

Answer

Let [+sinx=¢
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~ cos x dx = dt

cOsX dt
!JI +sinx = Ij

—’T-+C

2
=2\/;+C
=2Jl+sinx+C

Question 29:
cot x log sin x
Answer

Let logsinx =t

-cosx dy=dt

|
= —
sinx
Scotx dy=dlt

= Icotx logsin x dx = Itdt

e

=—+C

2

1 i 2

= E(logsmx) +C
Question 30:
sinx

| +cosx
Answer

Letl1 +cosx=t
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«~ —sin x dx = dt

J' sin x e _J'__

| +cosx
=~logl|+C
~log|1+cos x| +C
Question 31:
sin x

(1 +cos.\’)z
Answer

Letl1 +cosx=t

.~ —sin x dx = dt

j- sinx E dt

(14 cosx)’ r
=—_[t‘2dr
|
=—+C
f
|
= +C
1+ cosx
Question 32:
1
I+cotx
Answer
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Let/= ;dr

l1+cotx

_I cosx
U
sinx

sin x

- _BA% o

Sll‘lX+COSI
l 2sinx !

sin x4 cosx
1 J»(smx +cosx)+(sinx-cosx)

dx

(sinx +cosx)

siny—cosx
L e
smx+cosr

sinx— COSI
-1 (e neconry
Sinx+cosx

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

; | (= (dr)
d=Ss j—-—

t

logle|+C

-2
2
%
2
% log|sin x +cos x|+ C

Nl-—N|"'

Question 33:

1
|—tanx

Answer
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Let/ = ;d\'

l-tanx

=j‘l_sinx

cosx
cosx
COSX—sinx
l 2cosx :
cosX—sinx
1J»(cosx-smx)+(cosx+sinx)‘

(cosx—sinx)
1 cosx+smx
= s [EREEERE
2 CosSx— smx
x Icosr+smx
2 cosx—sinx

Put cos x — sin x = t = (—sin x — cos x) dx = dt

\

(ar)
= j

t

NIH Nl"“ N ',1

logle|+C

log|cos x —sin x|+ C

Nl-—N|"'

Question 34:

Vtan x

SIN X COS X

Answer
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Lels (X0 o

SiN X COS X

dx

_ J- tan x xcosx
SiN X COS X X COS X

I Jtanx
———dx
lfanxcos™ x

* xdx

Let tanx=1 = sec  xdx=dt

., [dt

..I-Ij
=2J;+C
=2Jtanx +C

Question 35:
2
(1+logx)
X
Answer
Letl1 +logx =t

1 dvy = dt
o N
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Question 36:

(J\'+])(.\'+Iog:«')2

Answer

(x+l)(xx+logx): =[x:'](x+logx): =(| *&J(.\Hlogx)2

Lot (x+logx)=1

(l + l)dv =dt
A x

= j'[l+lJ(x+long)2 dx = j.lzdl
X

[3

=—+C
3

= x+logx Rl
3

Question 37:

X' sin(tan’ : x‘)
1+ x°
Answer

Let x* =t

=~ 4x3 dx = dt
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x' sm tan o ) 1 sm(tan r)
dx = dt (1
i j. 4 I 1+1° 1)

Let tan”' 1 =u

=du
S+

From (1), we obtain

J.x sm(lﬁln * )dx__ sinu du
1+2* 4

=%(—cosu)+C
- %‘cos(tan" I)+C

= %‘cos(tan" x‘)+C

Question 38:
10x” +10" log, 10
[— T

equals
(A) 10*-x'"+C (B) 107+x"+C
(€ (10°=x")"+C (D) log(10°+x")+C
Answer

Let .\'m +10" =¢

(102" +10" log, 10) dx = dr
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- IIO\‘ +10" log, '01 FIL
X' +10 t

=logt+C

= log(lO‘ +.r"’)+C

Hence, the correct Answer is D.
Question 39:

dx
J=s
Sin° xXcos x equa|s

~tanx+cotx+C

A
g. tanx—cotx+C
c. tanxcotx+C
D

Ctanx=cot2x+C

Letr= [
SN~ xCos™ x

= —d\'
sin” x COS X

B Ism’ x+cos’ x !

o 2
SIn° xCos™ x

_j‘ Sll‘l X J‘ COS X
sm XCOS X sm XCOS l

= jsec xdx + Icosec xdx
=tanx—cotx+C

Hence, the correct Answer is B.
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Exercise 7.3

Question 1:
sin” (2x+5)

Answer

1-cos2(2x+5) 1-cos(4x+10)
2 - 2

-

i~ 4x+10
cos(2t+ );bf

sin” (2x+5) =

- Isin3(2x+5)dx = I

Il dr-% Icos(4x+ 10) dx

{2

-

(SR N I S R
=

x—%sin(4x+lO)+C

Question 2:

sin3xcos4x
Answer

sin AcosB=l{sin(A+B)+sin(A—B)}
It is known that, 2

Isin 3xcosdx dx = % I{sin(3x +4x) +sin(3x - 4x)} dv

= % [{sin 7.+ sin (~x)}

= % I{sin Tx—sinx} dx

=7:-Isin Tx dx——l— Isinx dx

= l(_‘:057'\‘)—-I—(—cos.r)4—C
2 7 2

_ —cos7x  cosx
14 2

+C
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Question 3:
COS 2X €O0S 4X cos 6x

Answer

cos Acos B =l{cos(A+ B)+cos(A—B)}
It is known that, 2

J'cos 2x(cos4xcosbx)dx = Icos 2.\'[—;— {cos(4x+6x)+ cos(4x - 6x)}] dix

B | == 1 = |

I{cos 2xcos10x +cos 2xcos(~2x)} d

I{cos 2xcos10x + cos’ 2x} dx

j‘[{%cos(2x+le)+cos(2x-le)}+(%J] dx

= %I(cosl2x+w58x+l+cos4x) dx

I|sinl2x sin8x sin4x

=— + X+ +C
4 12 8

Question 4:

sin® (2x + 1)

Answer

D
- I= Ism (2x+1)

=5 Isin’(2x+l)dr= Isin:(2x+l)-sin(2x+|)dx

= [(1-cos” (2x-+1))sin(2x+1)dx
Letcos(2x+1) =1
=> ~2sin(2x + 1) dx = di

:>sin(2x+l)d\'=——g£

Page 39 of 216




intelligent
Interesting
innovative

Learning

Class XII Chapter 7 - Integrals Maths
=] ='—‘[(1-ﬁ)d:
2

24

=~?'{c08(2x+|)“—“_c°81(§x+l)}

~ —cos(2x+1) i cos'(2x+1) .

2 6

Question 5:
sin® x cos> x
Answer
Let/ = Isinsxcos’x-(l.t

= Icos3.r~sin2x-sinx-dt

3 2 .

= Icos x(l—cos x)smx-dx
Letcosx =1t
= —sinx-dx =dt
=>l=-It’(l-r’)dt

=—I(13—Is)dt

B 6

_cos’x cos'x

6 -

Kl 6
COS X Cos x
=_{—_ }+C

+C

Question 6:
sin X sin 2x sin 3x

Answer
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sin Asin B = l{cos(A- B)—cos(A4+ B)}
It is known that, 2

Isin xsin 2xsin3x dr:I[sin x-%{oos(Z.r—3x)—cos(2x+3x)}] dx
= %I(sinxoos(-x)-—sin x¢cos 5x) dx

= ~;-j‘(sin XCOS X —S$in xcos 5x) dx

I psin2
=SISII\2.\‘

= ::-[_cozsz"']—%I{%sin(x+5x)+sin(x-5.\')> dx

_-coslr
8

- 08 2x l[—cos()x cos4x]

= + +C

8 4| 3 4

—cos2x 1 [—cos6x cos4x]
= + C

dx - 1 Isin xXcosSx dx
2

- : [(sin 6+ sin(~4x)) dx

8 8 3 2

=1 95-95—9%35——0051\' +C
8 3 2

Question 7:
sin 4x sin 8x
Answer

sin AsinB=—l—cos(A—B)—cos(A+B)
It is known that, 2
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Isin 4xsin8x dx = I{%cos(4x—8x)-cos(4x+8x)} dx
=% [(cos(~4x)~cos12x) dx

= % .f(cos 4x - cos12x) dx
B [sin 4x sinl 2.\']

2

4 12

Question 8:

l—-cosx
| +cosx
Answer
v weXr
1-cosx ZZsm'? X X
I = ; |:25in‘;=l—cos.x and 2cos‘;=l+cosx}
+HCOSX 5.2 2 2
2
X
=tan’ =
2

- .
[ [ -
1+cosx 2

I
b

I
=
+
0

Question 9:

COSXY
| +cosx

Answer
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cos? > —sin? %
COSx X O ¥ J
: = E 5 B [cosx:cosz-2—~—51n‘;)— and cosx:Zcosz—z--l]
+COS X 20052 '5 e

] PR
2 2
[ o= (1w i

1+cosx
=lj(l-scc2£+l}lx
2 2
1

I ol
=—| 2x—-—=%=|+C
2|71
2
X5
=x—tan—+C
2

Question 10:
sin* x

Answer
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4 : 2 - 2
SIn x=S8m" xsm Xx

e (e

1 2
=—(1-cos2x)

4
1 2
= [l +cos” 2x—2cos 2.\']

4
I+(&)—2coﬂx]

G R ) R N
11T

1
I+1+—cos4x—2c052x:|
)

- -

-

i+lcos-'4,\'—.'2cos2x]
R

Isin'rda=l g+lcos4.\'—2c052x dx
4902 2
1|3 l(sin4x) 2sin2x
%] — X - +C
412 2\ 4 2
L
8 4
=£—lsin2x+Lsin4x+C
8 32
Question 11:
cos* 2x
Answer
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cos' 2x = (cos: 2x)2

[I+cos4x]2
2

=l[l+°082 4x+2cos4x]
4
:l l+(l+c058.t)+2cos4x
4| 2
- |+l+C()ﬁ&\’+2cos4,\':|
41 2
el 3+¢058x+2cos4x:|
4|2
JCOS“ 2x dx = §+°058x+cos4x)dx
8 8 5
3 sin8x sindx
==X+ gt +C
8 64 8
Question 12:
sin’ x
l+cosx
Answer

2
o 2sin "~ cos’
sin” x 2 2 . . oX X 2 X
= smx=2sm—cos;:cosx=2cos“§—l

=l-cosx

I s dx = I(l—cosx)dx

1+ cosx

=x-sinx+C
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Question 13:

cos2x—-cos2a

COS X —Ccosd
Answer
Sk 2x42a & 2x=-2a
cos 2x —cos 2a 2 2 . . C+D . C=D
= = cos(' —cos /D) =-2sin sin
COS X =COS —2sin x+asinx-—a b P
2 2

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

ST TAET

[y oo 5 (3o 5)]
)

- 5 (15

X+a x-a X+a x-a
=2[cos( > 4 > )+cos - ]

2 2
=2[cos(x)+coser |
=2¢0sx+2¢cos
J- €08 2x —cos 2a

Ix =I2cosx+2cosa
COS X —Cosa

=2[sinx+xcosa]+C

Question 14:

COSX—SIinx
| +sin2x

Answer
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CosX—sinx COS X —Sin X
I+sin2x (s x+cos’ x)+2sinxcosx

[sin2 x+cos’ x=1; sin2x=2sinxcos x]
_ COsX—sinx
(sinx+cosx)’
Let sinx+cosx =t

“(cosx —sinx)dx = dr

Icosx—sinx _J» COS X ~SIn X d
— S

: : 2
| +sin2x (sinx+cosx)

_ [t
’2
= _"r'zdr
=—t"+C
|

=——+C
{

=]
- — __.cC
SiINnx+Ccosx

Question 15:

tan’ 2xsec2x

Answer
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tan’ 2xsec2x = tan® 2xtan 2xsec 2x
- (scc2 2x - l) tan 2x sec 2x
=sec’ 2x - tan 2xsec 2x — tan 2x sec 2x

j‘tan‘1 2xsec2x dx = jscc’ 2xtan 2xsec 2y dx— _"tan 2xsec2x dx

sec2x
= Isecz 2xtan 2xsec2x dy—- -+C
Let sec2x =t
So2sec2xtan 2x dx = dt
| sec2x
s Itan3 ZXSCC 2x d\‘ = Ilzd! et St +C
2 2
3
" sec2x
= - +C
6 2
(sec2x)’ 2
C &X SCCLX
— - +C
6 2
Question 16:
tanx
Answer
tan” x
=tan’ x-tan’ x
=(seclx—l)tan3x
=sec’ xtan” x—tan’ x
=sec2xtanz.r-(sec2x—l)
=sec’ xtan’ x—sec’ x+1
Itan‘x dx= 'fseczxtanzx dx— Iseczx de+ Il~dx
= Iseczxtanzx dy—tanx+x+C (1)

Consider Isecz xtan’ x dx

Let tanx =1 = sec’ x dx = dt

_tan’x

= J'seczxtanzxdx= J.Izdt=g =
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From equation (1), we obtain

ftan‘xdx:%tanSx—tanxtHC

Question 17:

sin’ x +cos’ x
sin” xcos’ x

Answer
sin‘x+cos’x  sin’x cos’ x
sin® xcos’x  sin’ xcos’x  sin’ xcos’ x

_ sinx L Losx
cos’x sin’x
= {an X SeC X + COt XCOSeC X

Isin“ x+cos' x

2

— dx = j( tan x sec x + cot xcosec x Jdx
sin’ xcos’ x

=secx—cosec x+C

Question 18:
cos2x +2sin’ x
cos’ x
Answer
cos2x+2sin” x
cos’ x
0s 2x +(1-cos 2x)

- [cos 2x =1-2sin’ x]
cos’ x

1
cos’ x
=sec’ x

; J-cos 2x+2sin’ x

- dr=jsec:xdx=tanx+C
cos’ x

Question 19:
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1
sin xcos® x
Answer
1 - sin” X+¢os” x
sinxcos’x  sinxcos’ x
sinx 1
= 3o Ve
cos x sinxcosx
3 lcos’ x
=tanxsec' x+——
sin xcosx
cos’ x
,  sec’x
=tanxsec’ x+
lanx

2
sec’ x
dx
tan x

1 2
& f———=—dk= Itanxsec‘x dt'-l—j
sinxcos” x

Let tanx =7 = sec’ x dx = dt

N M I J'ldz-:— I}dl

sinxcos’ x

=%+logl +C

=%tan’x+log!tan.t|+c

Question 20:
cos2x
(cosx+sinx)

Answer
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cos2x cos 2x _ Cos2x
(cosx +sin x)’ cos’ x+sin’ x+2sinxcosx 1+sin2x
. I cos 2x .[ cos2x
(cosx+sin x) (1+sin 2x)
Let 1 +sin2x=¢
=> 2c0os2x dx=dt
cos 2x | ¢l
g Ly
(cosx +sinx) 2°1
|
=—loglt|+C
~logl
| §
= Elog“ +sin2x|+C

= % |og|(sin X+ cosx):‘ +C

= log sin x +cos x|+ C

Question 21:
sin™! (cos x)
Answer

sin”' (cosx)
Let cosx=1¢

Then, sinx =+1—¢°
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= (—sinx)dx = dt

dx =—
sinx

dx = —dt
4 Isin"(cos v dx = jsin"([f —dt ]
” ‘ =1

__J-Sin'l!

dt
N

Let sin"'f=u

|
N
Isin" (cosx)dx = j“ldu

= dt = du

It is known that,
-l -1 LS
sin”' x+cos' x=—
2
a3 T . T
.sin '(cosx)=5—cos '(Cosx)=[5-x]

Substituting in equation (1), we obtain
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g .
= = o e o e X o
8 2 2
woXx n
= | =
2 2 8
™ X
m—————4
2 2

Question 22:

1
cos(x—a)cos(x~b)

Answer

1 1 [ sin(a—b)

cos(x—a)cos(x—b) " sin (a—b) cos(x—a)cos(x—b)_

I !sin[(x—b)—(x—a)]-

=sin(a—b) cos(x—a)cos(x-b) |

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

= sin(:’_b)[lan(x-b)—tan(x-a)]

™ Icos(x—a)lcos(x-b)dx = sin(;_b)j[m"(x’b)‘ ‘a"(«"“’)]dx

I ) [_ log|cos (x — )|+ log|cos (x - a)|]

" sin (a—b
B cos(x—a)
~sin (a—b)llogicos(x~b)}]+c
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Question 23:

- dx

Ism X o= (.OS X
sin” .\’COS X is equal to

A.tanx + cot x + C
B. tan X + cosec x + C
C.—tanx +cotx+C

D.tan x + sec x + C

Answer
sin® x —cos” x sin® x cos’ x
I— de= || — e o e - | dx
SIN° xcos™ x SINTXCOS X SINT XCos™ x

= I(scc:x-coscc’x) dx
=tanx+cotx+C

Hence, the correct Answer is A.

Question 24:

Ie (l+x

cos” (e'x)
equals

. —cot (ex*) + C

.tan (&) + C
.cot () + C

Answer

A
B. tan (xe*) + C
C
D

J-e'(|+.\') "

cos” (e'x)

Let ex* =t
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=>(e” -x+e’-l)dx =dt

e (x+1)dx=dt

_-j-e’(l+x) dx=j dt

cos” (e‘x) cos’ ¢
= jseczt dt
=tant+C
=tan (e" -x)+ G

Hence, the correct Answer is B.
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Question 1:

3x’
x'+1
Answer
Let x3 =t
- 3x%dx = dt
3x’ dt
= [ = [+
x"+1 1 +1
=tan't+C
- lan"(x’)+C

Question 2:

JI+4x’

Answer
Let 2x = t
. 2dx = dt

Exercise 7.4
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£ o o ol
el

l[ 2 1 iz
=—|log|r++/1 +IH+C [ —dt=log|x+ X +a ]
3 o8+ I
=%Iog 2x+\/4x:+||+C
Question 3:
e
J2-x) +1
Answer
Llet2 —x =t
= —dx = dt
1 1
=> ir:— ’ll
I\/(2-.«)%1 IJIZH
2 | et
=—log|t + l‘+|’+C It =loglx+Vx" +a*
g+ Il
=-log|2-x+ (2—x)2+I+C
=log : |+C
(2—x)+\fx2—4x+5

Question 4:
1

\79 -25x7

Answer
Let 5x =t
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~ 5dx = dt

5 “.J‘) 25x°

Question 5:

3x
1+ 2x*

Answer

Let \/5.\'3 =1
L 22y de=dt

3x
:Il+7x 7\/—Il+r
=$[tan"'l]+(‘
—lan"(ﬁx’)+C

Question 6:

b

X
1-x°

Answer
Let x> =t
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- 3x2 dx = dt

i x’6!=l a'tﬁ
1-x 31=-¢

—l _l.lo
3|2 °F
=llog

1+t
-t
1+x°
l-x

J+c

+C

Question 7:
x-1
vx?i -1

Answer

x-1 _ X B |
‘[m o I\/xz-l o 'Il\/xz-l o Al)
For Ij%m,lct.rz—l=r = 2xde=dt
x-_
Y
"Jﬁdx'zjﬁ
=—;~J.t_;dl

A

=i
=V -1

From (1), we obtain
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ol 1 -
el e IR
=vx*=1-log .\'+\/x2—]’+c

Question 8:

>

b 2

&
x*+a°

Answer

Let x> =t

= 3X2 dx = dt

dt
yr+(a)
= %Iog‘! +V +a
= % log!x’ +Ux*+4°

p 1
I\/x::_,_ab d)r:5 ‘[

+C

+C

Question 9:
sec’ x
tan’ x+4

Answer

Lettanx =t

~ sec®x dx = dt
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J- sec x J-
Jr +2?
=Iogll+\/1'+4l+(,‘

= Iog‘lanx+ Jtan® x+4|+C

Question 10:
1

Vxd +2x+2

Answer

1

I\/(.m)%r(n)’

dx = dx

'[\/x’ +2x+2

letx+1=t
&ode=dt

‘lt‘ =

I ! dt
Ve +1
=logr+Jﬁ+||+C

= log (x+l)+,/(x+l)2+l +C
=log|(x+1)+vx’ +2x+2‘+C

= |
\/x2+2x+2

Question 11:
1

VOx® +6x+5

Answer
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Y
Ox* +6x+5 (3x+l)'+(2)
Let(3x+1)=1
S 3de=dt

1 1 1
N A CH |
I(3x+l)2+(2)2 37¢ +2°

Question 12:
1

Answer

7-6x—x" can be written as 7—(.\'2 +6x+9-9).
Therefore.

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

=16-(x* +6x+9)

=16—(x+3)’

=(4) ~(x+3)

dx

J’ 1 .'h:I : | :
J7-6x-x° J(4) —(x+3)

Letx+3=1

= dx=dt

= dr:

|
IJ(af—(m)’

|
oo
=sin"(;]+C
=sin"(%)+C

Page 62 of 216




intelligent
Interesting
innovative

Learning

Class XII Chapter 7 - Integrals Maths

Question 13:
1
(x-1)(x-2)
Answer
(x=1)(x—2) can be written as x* —3x +2.
Therefore,

x2=3x+2

=.\'2—3.r+2—-2+2
4 4

Letx—-3—=l
2

sodx=dt

= [— L ‘¢r=j’—'—m

I
-

= Iog{(.\'— %)-&-\/.tz -3x+2
I

=log +C

+C

Question 14:
1

V8+3x-x*
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Answer
2 : 2 9.2
8+3x—x" can be written as 8—| x —3x+z-z y

Therefore.

V8+3x—x° 41( 3)’
4 2
Letx—z=
2
sode=dt
o R A B
\/ﬂ_(x_é) J[Ja] ;
4 2 E7
s
=sin!| - [+C
Va1
\ 2
( -~
x-i
=sin"' 2 14+C
V4l
\ 2
(”x—3)
=sin '| = +C
\\/ﬁ
Question 15:

1

\/(x—a)(x—b)

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

b! b2
Ll

=x’'—(a+b)x+
[ (25)] -2

s
J(x-a)(x-b) \/{x"(zbJ} _( 2b)

dx

Question 16:
4x+1

32x2+.\'—3

Answer
Let 4x+1 =Ai(2x’+x—3)+3
dx

=4x+1=A(4x+1)+B
=dx+1=4Ax+ A+ B

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

A+B=1=B=0

Let 2x> + x — 3 =t

s~ (4x + 1) dx = dt

s J- 4x+1

V2x2 +x-3

1

dx = |—=dt
I\ﬁ

=2t +C

=2\f2x2 +x-3+C

Question 17:
x+2

vxi-1

Answer

d g >
Letx+2=A—(x -1)+B |
< (-1) 0
=>x+2= A(Zx)+ B
Equating the coefficients of x and constant term on both sides, we obtain
1
24=1=2> A=—
2
B=2

From (1), we obtain
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(x+2)=%(2x)+2

J‘ X+2 d\'— Iz(zx)+2d‘»

1 2

7
I\/—dx letx’ =1=1 = 2xdx=dt
¥ -

dt
Y
=§[2J7]
=t
Then, I—z——dx=2_|'—\/x:=~Id\'=ZIog’x+\fx2_—I’

Jai -1

From equation (2), we obtain

dx «(2)

I—ﬂdx— x - +"log|,\+ x*-1|+C

Question 18:
S5x-2
1+2x+3x°

Answer
Let Sx-2= Ai(l+2x+3x’)+3
dx

=>5x-2=A(2+6x)+B

Equating the coefficient of x and constant term on both sides, we obtain
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5=6A:>A=2
6

2A+B=—2:>B=—151-

S 5x=2 =§(2+6x)+(-u)
6 3

5 i
j' Sy_2 . 6(2+6.1)—3
1+2x+3x° 14+2x+3x°
BT 2 L MF L
I+7x+3r 3 142x+3x7
j- 2+6x dlzzf | 7%
142x+3x* 14+2x+3x°
j—s"‘z AR~ (1)
1+2x+3x" 6 3 -
I 2+6.l
1+2x+3x°
Let 1+2x+3x> =¢
= (2+6x)dx=dt
s Jous [
t
1, = loglt|
I, =log|l + 2x + 37| -(2)

I =j :
2 e 2x 43
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3 - - > 2
I+2x+3x" can be written as I+.>(x'+§x I

Therefore,

l+3[.\"+-2—x]
3

. B i q
=|+3(.\‘ +-—x+-—--)
3 99
=I+3(x+l) 28
3) 3
2 Y
=—+3(x+—]
3 3
(1Y 2
=3 [x+—] +--:|
3) 9

o 3x+1

L V2 )

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

|
2
3
8
V2
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5x-2 5 . 11 1 af 3x+1
sdv=—|log|l+2x+3x"|[— tan +C
jl+2x+3x‘ 6[ gft+2x+3<] 3[\/5 ( V2 J]
11 3x+1

5 2 -1
="log|l4+2x+3x" ——~=tan | —— [+C
o8 35 [JEJ

Question 19:
6x+7
(x—5)(x—4)
Answer
6x+7 _ 6x+7
Jx=5)(x-4) Vx*-9x+20

Let 6x+7 = Ai(x’ ~9x+20)+B
dx

=>6x+7=A4(2x-9)+B

Equating the coefficients of x and constant term, we obtain

2A=6=>A=3

—9A+B=7=B-=34

“BX+7=3(2x—-9)+ 34
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j 6x+7 I3(2x 9)+34
Jx2 —9x +20 9x + 20

=3[ - dx +34 [~ ——

JZ —9x+20 Jx T

2x=9 5 Gnd L. = 1 ;

X 2
I\/xz—9x+20 T —9x 420

6x+7

,— =37/, + 341,
~9x 420 l )

Then,

B 2x 9
e j 9x+2

Let x* -—9x+20 =t
=(2x-9)dx=dr
dt

Jir

1 =21

I, = 2% —9x+20

|
and /, =
. ‘[\/x2 -9y +20

Let /, =

=1 =

dx

(1)

(2)
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x> —9x+20 can be written as x° —9x+20+87|—%.

Therefore,

3 gz o0 ol 8l
4 4

=1 =j S 3 dx
=36
1, =log (x-%]+m -(3)

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

e :ir=3[2\/x2 ~9x+ 2o]+ 34log[[x—2j+\fx2 —9x+20]+C
Jx*=9x+20 2
=6vx* —9x+20 +34Iog[[x—%)+ Vx? —9x+20]+C

Question 20:
xX42

\—/4x =

Answer
d 5
Letx+2= A—(4x—x')+B
dx
=>x+2=A(4-2x)+B

Equating the coefficients of x and constant term on both sides, we obtain
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—2A=I=>A=—l
2
4A4B=2=8B=4

::»(x+2)=—»;—(4—2x)+4

i 4 2x)+4
e

4-2x |
= [t 4 [t
2‘[\/4.3:—.\'2 . J‘\)A‘»x-x2
4-2x |
222X e and 1, [~
\/4x—x" N 'I\M.\'—x"

Lj—iiiﬂk=—%h+4h (1)

Vax-x?

Then. /, = |

Let/, = [

42x

Vdx—x*

Let dx—x’ =1
= (4-2x)dx=dt

2

/-Ii;’.- V1= 2dx - w(2)

|
l,= dx
! I\M.r- X

= dx-x' ==(-4x+x)
=(-4x+x +4-4)
=4-(x-2)
() ~(e-2)

;;1=IJEST96:25?¢x=gn*(x;2) (3)

Using equations (2) and (3) in (1), we obtain
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xX+2 1 \/— .o x=2
.[ dx—-—-(” 4x—x )+4sm — |+C
Vax—x* 2
3 Lo x=2
= —Vdx—x? +4sin (TJ+C

Question 21:
x+2

3x’+2.\'+3

Answer

J- (x+2) d__j- 2(r+2)
Val +2x+3 Val +2x+3

.. j- 2x+4
\fx +2x+
| 2x+2 | 2
=l 2
IJx +2x+3 J‘\/x2+2x+3

2x+2 |
= d+ =
\/x +2x+43 Jt'+2x+3

rI X

2x+2
Gl = deandly = [t 4
=1 '[\/.t2+2x+ IJ\' +2x+3 g
s f 2wk T, (1)
Vi +2x 43 2 :
Then, /, = I il

Jx +2x+3

Let x2 + 2x +3 =t

= (2x + 2) dx =dt
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1,=j\‘}’--=2ﬁ=2 X +2x+3 1(2)
f
N

VX 4+2x+3

:>x2+2x+3=x:+2x+l+2:(x+l)2+(\/§)2

\/( Y log’(x+l )+ Vx> +2x+3 ’ 43}

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

[2\/\' +2x+3 ]+Iog}(r+l)+\)x +2x+3 ‘+C

(,\'+I)+\/x2 +2x+SI+C

I\J\' +2x+3
=X +2x+3 +log

Question 22:

x+3
x*-2x-5
Answer
Let (x+3)= Ai(x2 -2x-5)+B

dx
(x+3)=4(2x-2)+B
Equating the coefficients of x and constant term on both sides, we obtain
24=12 4= 1
2

24+B=3=>B=4
.'.(x+3)=-;—(2x—2)+4

43 %(2.\'—2)+4l
— ] X = - ~ P
I.\"—2.\'—5 X =2x-5 o
| 2x-2
2Ix3—2x s Ir T
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Let/ = I 2x 2 mdx
I(x"f;:- 5)¢b:= S hH 4, (1)
2x-2
Then, /, = Ix’ —xe—S

Letx’—2x-5=¢
= (2x-2)dx=dt

== I? = log|l( = I()g’x2 -2x-5 (2)

|
fr= jx’—Zx—de

= J
J‘(x2 —2.\'+I)—6dx

-
(x~l)’+(\/5)
1 x=1-J6
=2ng0 [x l+\/_)

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

(3)

x+3 1 ) Ir 1-V6|

'[xz—Zx—S —Elog|x 2x - SI lY 1+J_|
L,..A% 2 I—J_
=Elog|x —2x—5l+£l og|—= 2

Question 23:

Sx+3
Vi +4x+10
Answer
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Let Sx+3= Ai(.é +4x+10)+B

dx
=5x+3=4(2x+4)+B
Equating the coefficients of x and constant term, we obtain
2A=5=4= -5

2
44+ B=3=B=-T7

5

.'.5x+3=5(2x+4)—7

5
:>J. Sxt3 i 2(2x+4)—7dr
Jx2 +4x+10 Je +dx+10
5 2x+4 |
—_ - S d¥—7 o ‘b.
ZI x4+ 4x+10 '[sz+4x+10

Loty = 2w el

Vx*+4x+10 VX2 +4x+10

5 S
o i) dx=;l,—7l: (1)

X Hdx+10

2x+4

= dx
v‘x‘ +4x+10

Letx” +4x+10=¢
S(2x+4)dy = dr

=1 = j%:z\f =2J¥ +4x+10 w(2)

N 1 !
e VX' +dx+10 :
B I
: 'r\/(x2 +4x+4)+6
- I «l Fdx
(x+2) +(\/6)
= log (x+2)V" +4x-+10) -(3)

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

Then, /, = I

it\'
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I~ ,5":3dr=;[Nx’+4x+10]—7log|(x+2)+\]x’+4x+lO§+C
Vxl +4x+10 ,

=5\/x’+4x+|0—7log§(x+2)+\]x1+4x+|0‘+C

Question 24:

j‘ dx

X" +2x+2 equals
A.xtan' (x +1)+ C
B.tan ! (x + 1) + C
C.(x+1)tan'x+C
D.tan!x + C

Answer

fr e
X 42x42 (.\’2+2x+l)+l

ol O
_I(A'+l)2+(l):d
=[tan "' (x+1)]+C

Hence, the correct Answer is B.

Question 25:
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1 . f9x-8
—sin '( )+C
D. 2 9
Answer

I—dy =sin" 2 +C
9 ,a:_y: a

= lsin"' [8x-—9J+C
2 9

Hence, the correct Answer is B.
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Exercise 7.5

Question 1:
X
(x+1)(x+2)
Answer
x __ A4 . B
(x+1)(x+2) (x+1) (x+2)

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

Equating the coefficients of x and constant term, we obtain
A+B=1

2A+B=0

On solving, we obtain

A=-1landB =2

. x _ -1 N 2

U+ (x42)  (x+1) (x+2)

I(x+l)(r+2 j(x+]) \'+°)
=—log|x+1|+2log|x+2[+C
=log(x+2) ~log|x+1|+C

=105(\+-) +C
(x+1)
Question 2:
1
x*-9
Answer
1 A B

Let (¥+3)(x-3) C(x+3) (x-3)

I=A(x-3)+B(x+3)
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Equating the coefficients of x and constant term, we obtain
A+B=0
-3A+3B=1

On solving, we obtain

A=—l andB=l
6 6

_ I B
C(x+3)(x=3) 6(x+3) 6(x-3)

- j(x=l-9)dx ) (6(;13)%(;-3)]‘#

=—%Iog|x+3|+-élog]x—3|+€

_ 1. [(x=3)
_glog (x+3) +C
Question 3:
Jx-1
(x=1)(x=2)(x~3)
Answer
3x~1 _ A N B . C
et D23 () (-2) T (-3)
3x—l=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=1,B=-5andC=4
3x—1 | 5 4

:'(x—-l)(x-2)(x-—3)=(x—-l)—(-’f“2)+(x‘3)
3x-1 - 1 ___3 N o
=I(x_n)(.\-.z)(x-s)""'I{(x-') (x=2) (’"3)}d

=log|x—1-5log|x—2 +4log|x-3[+C
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Question 4:

(x—l)(.r;2)(.v—3)
Answer
X _ A N B N 6
P [ ) E A e M )
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=l. B=-2, andC=2
2 2
o x -1 2 . 3
T(x=1)(x-2)(x-3) 2(x-1) (x-2) 2(x-3)
2 3

X 3 [ b .
:I(.\'—I)(x—Z)(x—3)dx—j{2(.\'—l) (x-2) 2(x-3)

=%logi.r—l|—210g|x—2|+%]0g|x—3§+(,‘

Question 5:

2x
X +3x+2
Answer
2x _ A N B
A N 3x+2 (x+1) (x+2)
2x = A(x+2)+ B(x+1) (1)
Substituting x = —1 and -2 in equation (1), we obtain

A=-2and B =4
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x> 2 4
C(x+1)(x+2) (x+1) (x+2)

2x 4 2
™ I(x+l)(x+2)‘k= I{(.H:z)‘(.m)

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

Question 6:
1-x?
x(1-2x)
Answer
It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (1 — x?) by x(1 — 2x), we obtain
1-x* L 1 2-x
x(1-2x) 2 2| x(1-2x)
2-x A B
==
1-2x) x (1-2x)

Let ~(

=(2-x)=A(1-2x)+ Bx (1)
1
Substituting x = 0 and 2
A=2andB =3
2-x 2 3

8 s S o 5 e
x(1-2x) x 1-2x

in equation (1), we obtain

Substituting in equation (1), we obtain
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1-x? 1. 102 3
:J.x(l—Zx)‘h—I{5+5(;+|-2xJ}¢Y
= 4 log|x|+ == log|1 - 24| +C

2(-2)

+Iog|x|—%logll-2x|+C

Question 7:
X

(xl +l)(x-|)

Answer

x _ Ax+B+ &
Lot (x2 +l)(x—l) (x*+1) (x-1)
x=(Ax+B)(x=1)+C(x* +1)

x=Ax'-Ax+Bx-B+Cx*+C

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

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

On solving these equations, we obtain

A=—l,B=l,andC=l
2 2 2

From equation (1), we obtain
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[3+3),
X _\2 2 2
(x2+l)(\'-l) x 41 (x-1)
X | X | 1 | |
. =2 e ; b dx
:I(x2+l)(.v—l) G g s L

. J' ,zx i+ tan~ x4 log x = 1|+C
47x" +1 2 2

Consider j 3_: | dx, let (x" + l)=l = 2xdx = di
X

= J't,zi ld\‘ = J.‘:' =loglt|= Iog’x2 + I‘

X 1 2 1 - | 1
=-—logx” + I‘ + Elan lx+§ log|x~1/+C

'[(xz - I)(x—l) 4

1 T
=2log|x—l|—4log'x +l‘+21an lx+C

Question 8:
(x=1)"(x+2)
Answer
x _ A N B . C
(x=1)"(x+2) (x=1) (x-1)" (x+2)

Let
x=A(x=1)(x+2)+B(x+2)+C(x~1)’
Substituting x = 1, we obtain

1

B=-—

3
Equating the coefficients of x?> and constant term, we obtain
A+C=0

-2A+2B+C=0

On solving, we obtain
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2 -2
A==and C=—
9
X 2 1 2

T (x+2) 9G-1) " 3(x-1) 9(x+2)
X 2 1 1 1 2 1
= ey sl iy s e

=25 r-lf+1(_—l)-glo x+2/+C
9 gix—=1 1) 9 g :

3\ x-
2 x-1 |
=—log——— C
9 B[x+2| 3(x-1)
Question 9:
3x+5
X=Xt —x+1
Answer
3x+5 B 3x+5
X =x'—x+l (x—l)z(x+l)
3x+5 A B C
y K —l)+ |2+(x+1)
er (=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 x> and x, we obtain
A+C=0
B-2C=3
On solving, we obtain
A= -t and C'=l
2 2
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. 3x+5 -1 4 1
. : = + 3 +
(x=1)"(x+1) Z(x—l) (x—l) 2(x+1)
Ix+5 | |
= [ = —— —d +4 e
j(x—l)z(xH) I 2 I(.r+|)

=_§|og|x-|]+4[$)+%Iogx+l|+(7

=l|o x+l 4
Bt - "
Question 10:
2x-3
(¥*=1)(2x+3)
Answer
2x-3 B 2x-3

(xz-l)(2x+3)_(x+l)(x—-l)(2x+3)
2x-3 A N B N C
Lot (KD (x=1)(2x+3)  (x+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(2¢" +5x+3)+ C(x" -1)
= (2x-3)=(24+2B+C)x* +(A+5B)x+(-34+3B-C)

Equating the coefficients of x> and x, we obtain

B=-t 4=2 amdc=-2
1072 5
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_ 2x-3 5 1
C(xD)(x=1)(2x+3) 2(x+1) 10(x-1) 5(2x+3)
2x-3 LT gl 24 ¢ |
* [ e e I
24

5 1
="logx+1——loglx=1|-—"—log|2x+3

o RN | 12 ,
=2 loglx+1|——log|x 1|~ log|2x+3]+ C
5 oglx+1 T og|x—1| - og| |

Question 11:
S5x
(x+ I)(x’ —4)
Answer
Sx _ S5x
(x+])(x2—4) (x+1)(x+2)(x-2)
Sx A N B N €
Lot (x+1)(x+2)(x=2) (x+1) (x+2) (x-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
YR
3 2 6
Sx 5 5 5

(x+1)(x+2)(x-2) 3(x+1) 2(x+2) f 6(x-2)

g et

= Y
(x+1)(x* -4 6°(x-2)
= g-log|x+|§—»§- Iogix+2|+~f;log|x-2|+C
Question 12:
x4l

x =1
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Answer
It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (x> + x + 1) by x> — 1, we obtain

Oax+l  2x+l
=1 =l

2x+1 A - B
Lot o | (x+1) (x-1)
2x+1=A(x=1)+B(x+1) st
Substituting x = 1 and —1 in equation (1), we obtain
A=l andB=E

2 2
X +x+l e, 1 & 3
Toxt=l T 2(x+1) 2(x-1)

' 4x+l 3
=:>I d\'=jxd\'+—f(v+l) -2-'[—_')1!\‘

=l§+—;-log|x+l|+—ilog|x—l|+c

Question 13:
2
(I—x)(l+x2)
Answer
Let 2 _ A Bx+C

(I—.\')(l+x2)—(l—x)+(l+.\'z)
2= A(1+x7)+(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=0
A+C=2
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On solving these equations, we obtain
A=1,B=1,andC=1

. 2 1 x+1

.(I —x)(l +.r’) “i=x 147

) I
:I(|-,‘-)(|+x2)dx -[I— ct\+j ¢Ix+Il+x=dx

——J e Ifrd -[|+\

= —log|x—I|+%Iog‘l+x’|+tan"' x+C

Question 14:
3x-1
(x+2):
Answer
3x-1 A B
S = + "1
(x+2) (x+2) (x+2)
=3x-1=A4(x+2)+8B

Let

Equating the coefficient of x and constant term, we obtain

A=3

2A+B=-13B=-7

intelligent

Interesting
Innovative

Learning

Page 90 of 216




Class XII Chapter 7 - Integrals Maths
L 3x-1 3 a 7
C(x#2) (x#2) (x+2)
3x—-1 X
= -7 |———=dx
I(x+2) I(r+2 I(x+2)‘
1
=31 2|-7
og|x+2|~ [(r+2)) +C
=3|og|x+2|+L+c
(x+2)
Question 15:
1
x'-1
Answer
1 _ 1 _ 1
(x'=1) (2 =1)(x*+1)  (x+1)(x-1)(1+x7)
1 A B Cx+D

et = + +-
(x+1)(x=1)(14x7)  (x+1) (x=1) (x*+1)

1= A(x—1)(x" +1)+ B(x+1)(x* +1)+(Cx+ D) (x* 1)
1= A(x" X=X = I)+ B(x“ +x+x7+ I)+(‘x' +Dx* =Cx=D
1=(A+B+C)x' +(~A+B+D)x* +(A+B-C)x+(-A+B-D)
Equating the coefficient of x3, 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 P d B e L
LAy >
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L - L
Taxtel 4(.\'+l)+4(x—l) 2(x" +1)

——%Iog’x—l|+:l‘-log|x—l|——‘|_2—tan" x+C

| x=1 1 : B
= log|~—~—tan 'x+C

4 x+1

Question 16:
1

xlx"+1
( )[Hint: multiply numerator and denominator by x" ~ ! and put x" = t]

Answer
1

x(.t' - l)

Multiplying numerator and denominator by x" ~ !, we obtain
] t'n—l xn—l

.\'(.\'" +I) % '\'(x" +l) - x”(.\'" +I)
Letx" =1 = x"'dx=dt

"=

X

Lo e o

| A B
Let ——=2—4—ru
(+1) 1 (1+1)
1=A(1+1)+Bt (1)

Substituting t = 0, —1 in equation (1), we obtain
A=1landB = -1
111

TH(e+1) 1 (141)
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=il

|
== | -1 I|{+C
n[ og|tl og|t+ |]+

.—_-%[Iog X' —log'x"+l|:|+C
=llog :u +C
n x"+1

Question 17:

Cos X
(1-sinx)(2~sinx)

[Hint: Put sin x = t]
Answer

(1-sinx)(2~sinx)

Let sinx=1 = cosxdx=dt

. cosx P dt
. I(I—sinx)(Z—sinx)‘k I(l—’)(z_')
1 A B
R M)
1=A(2-1)+B(1-1) s%(1)

Substituting t = 2 and then t = 1 in equation (1), we obtain
A=1andB = -1
| | |

100 (-1 (2-1)
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COS X I |
- J-(l —sinx)(2-sinx) b= Hﬁ_(—z-_r)}d’

= ~log|l =1+ log|2~ 1|+ C

= log -?Ei +C
. Ioglz—s‘inx LG
|-sinx
Question 18:
(x’+l)(.t2+2)
(x’ +3)(.\'2 +4)
Answer
(F+1)(x*+2)  (4x7+10)
(x’ +3)(x2 +4) - (,\r2 +3)(x2 +4)

4x* 410 _ Ax+B+Cx+D
(x*+3)(x*+4) (¥*+3) (x*+4)
4x* +10 = (Ax+ B)(x* +4)+(Cx+ D)(x* +3)
4x* +10= Ax' +4Ax + BX* +4B+Cx' +3Cx+ Dx* +3D
4x* +10=(A+C)x* +(B+D)x* +(44+3C)x+(4B+3D)

Equating the coefficients of x3, x?, x, and constant term, we obtain

Let

A+C=0

B+D=4

4A+3C=0

4B + 3D = 10

On solving these equations, we obtain
A=0,B=-2,C=0,andD =6

4x*+10 2

. Ax +10 .
”(x’+3)(x2+4) (x’+3) (.r’+4)

intelligent

Interesting
innovative

Learning

Page 94 of 216




Class XII Chapter 7 - Integrals

Maths

s

2 e s i
=x+—=tan —=-3tan —+C
3 3
Question 19:
2x
(x2+l)(x2+3)
Answer
2x

Let x> = t = 2x dx = dt

) 2x

h J’(x2+l)(x +3 I(!+I)(t+3) A1)
| A B

D +3) @+ 1+3)

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

Substituting t = =3 and t = —1 in equation (1), we obtain
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A=l z;mdB=—l
2 2

_ I 1 I
(e (e+3) 2(r+1) 2(r+3)

| |
:I(r +1) (x +3)tx J{z(:+l)_2(t+3)}d’

|
—5I0g|(t+l |——log|1+3|+C
| r+1
=—log|—|+C
2 [+3
| X+
=—log|——|+C
2 X +3
Question 20:
1
x(x‘ —-l)
Answer
1
x(x‘ —-l)
Multiplying numerator and denominator by x3, we obtain
| x

x(x* - 1) X (' —I)

: . x' "
“Ix(x —I)J I‘(x‘—l)d

Let x* = t = 4x3dx = dt

1 1 ¢ d
J‘_x(x‘-l)dv=zjt(t—-t-l)
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L. . Y
t(t=1) « (r-1)

1=A(t-1)+Bt

(1)

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

A=-1andB=1
1 -1 1

=:’r(r+l) PR

= Iﬁdx = % j{%‘+i}dl

|
=Z[—bgkh40gk—ﬂ]+c

| t—1
=-lo +C
4 By
| x'=1
=—lo +C
4 g x?
Question 21:
L
(e —l)[Hint: Put e* = t]
Answer
1
(e"-1)
Let e =t > e*dx = dt
1 | dt |
= e |—x—=
J‘e‘—l( t=1 Ir(r—l)
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fot s g
t(t=1) « (-1
I=A(r=1)+ Bt (1)

Substitutingt = 1 and t = 0 in equation (1), we obtain
A=-1landB=1
| -1 1

m— R

r—1
—+C
t

=>J. ! dr =log

t(r-1)

X

54

:' 46

= log

e

Question 22:

I (;L equals
r -

(x-2)

(x-1)°

x-2

log +C

(x-2)

x—1

i (x—l]:
8 x=-2

A log|(x—l)(x—2)|+(,‘

+C

+C

Answer

X _ 4 " B
MG G- D)
x=A(x-2)+B(x-1) sak1)

Substituting x = 1 and 2 in (1), we obtain
A=-1landB =2
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X | 2

E-2) T - (-2)
X o5 -1 2 i
:I(x—l)(x—Z)Jx I{(x-n)*(x-z)}'

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

(x-2)

x-1

=log +C

Hence, the correct Answer is B.

Question 23:

equals

dx
"lx(.\':+l)

N log|.1’|—%l0g(.\’2 . l)+ C
logl.r|+%log(x2 + l)+C
—log|x|+%log(x1 #1)+C

1 2
N 5l0g|x| +log(x* +1)+C

Answer
1 A Bx+C
o =—+ 2
x(x+1) x x4l

1=A(x:+l)+(Bx+C)x

Let

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

C=0

A=1

On solving these equations, we obtain
A=1,B=-1,andC=0
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I (o x
- x(x2+l) r_‘[{x x3+|}dx

= log x| —%loglx2 +1]+C

Hence, the correct Answer is A.
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Exercise 7.6

Question 1:
X sin x

Answer

_‘-.\‘ sin xdx
LetI =

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

obtain

I =x [sinx dy I{[%x} Jsin x dx}dx
=x(~cosx)~ II “(~cos x)dx

=—xcosx+sinx+C

Question 2:
xsin3x

Answer

Ix sin3x dy
LetI =

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

obtain

I=x jsin 3x dx~ I{[%"] Isin 3x d!r}
dx
.r(_c°53x]—II-(_COS3'VJJA'
3 3

Ll + £ cos 3x dx
3 3

X808 L iave
3 9

Question 3:

xe'
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Answer
I= Ixzc'dx
Let

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

¥ fe" de - j{(%x’] jc"dx}dx

=
x‘e" - |2x-e"dx

x'e* =2 Ix -e'dy

-~
Il

Again integrating by parts, we obtain

=xe" —2lx- Ie"dx- I{(%x) Ie"dr}dx]
=xle' - 2[xe" ~ Ie"dx’]

= xle"' - 2[.\'e" -e' ]

= x’e* —2xe' +2¢" +C

=¢* (x’ —2x+ 2)+C

Question 4:
X logx

Answer

v I = |xlog xdx

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

obtain

I =logx [x dv— I{(%Iogx) [x dx}dx

-]
X’ I x
=logx - -Iw ~dx
Y

d
"~

2 i 2
logx x
=g e
r‘log_f_ﬁ+c

2
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Question 5:
X log 2x

Answer

I = |xlog2xdx
Let

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

obtain
d
I= log2x!x dx— I{(EZIogx] Ix dx}dx
—log2x-— [2. X
log 2x - sz de
_leog2x >
" J“z"i’r
_x’logZx_x_2+C
T B

Question 6:
x?log x

Answer
= Ix’ log x dy
Let

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

obtain

I =logx [x* dx— j{(g;logx) jx%tr}dx

% I X
=| e | Yt e ]
ogx[3] o7

3 2
_ X logx Ix dy
3 3
logx x'
= e e e U
3 9
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Question 7:
xsin”' x

Answer

I = Ixsin"x dv
Let

as =
Taking S X as first function and x as second function and integrating by parts, we
obtain

I=sin""x [x dx~ J‘{(dix sin”! x] [x dx}dx

= sm

| {5 ) ime e
T"ihf—“

e
=M+lj{ﬁ- ! }dx

2 2 1-x?

_xsmx {IJ - xidx— I L
) Vi-x?
2 il
=M+l{§\}l—x2 +%sin"x—sin"x}+c

2 212
x’sin'x x
= e TR
2 4

=1(2x2 ~1)sin”' x+i 1= +C
4 4

| | R
l—x2+zsm 'x—-Esm 'x+C

Question 8:
xtan' x

Answer

I = |xtan'x dx
Let
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-1
Taking 'an X a5 first function and x as second function and integrating by parts, we
obtain

I=tan"xjx;ix— I{(%lan'x) Ix(tr}dx
' L) T

_x2 tan'x 1 x

2 214+
e
_x"tan" x |

L x‘+}_ 1 o i
2 20 1+x 1+x
_xztan"x |

- )
2 2 1+x°

2 ~3
_x’tan”'x
2

—%(x—tan"x)+C

=£tan"x—£+ltan"x+C
2 2 2

Question 9:
xcos” x

Answer

I = I.\'cos " xdx
Let

Taking cos™! x as first function and x as second function and integrating by parts, we
obtain
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I=cos ' x[xdr- | {(%cos_l x) | xdx}d'c

2
-

X

=Cos T——J’—‘/l=t'— X

x*cos'x 1p1-x°-1

=\-cos \:__I x* de
!]__2

vli—-x

B
s O x—%j{\h—.\'z +(

- ]dx
2 Ji-x*
xeos'x 1 - 1 -1
=== 5[ V1-= ‘*'5][\;—“:

xeos'x 1 ) (1)

== tﬁ—j—q—ﬁjvdx
o _IZJI ¥’

=L =xl-x - [——ax
h_ 2
=1, =xyl—-x* —jl < _l

=>I=x l—x:—{j\/l—xzdt-kf li%}
V-2

=1 =xJl-x -{1,+cos"'x}
=21, =xyl-x>-cos'x
R AN -%cos”x

2

Substituting in (1). we obtain

-1
} gihabaic x—l(i\/l—T—lcos"x]—%cos" x

2 2
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Question 10:

(sin '.\’)2

Answer

Lot T _[(sin‘I x)z-l dx

i ati AR
sin X
Taking ( ) as first function and 1 as second function and integrating by parts, we

obtain

1= (sin" %) frav - j{i(sin '.r)z-jl-cﬁ}dt

2sin'x
sm \') r-I e

h=
=x(sin " x) + Isin"x-(%]dr
-_-x(sin'.\-)’+ sin tfrd\' {(—sm \') 7;“7_14} ]
= x(sin" x) +-sin".\'-2ﬁ— jm-zﬂd{'

= x(sin" x)2 +2J1-x*sin"' x- IZdw
= .r(sin" x)2 +2Jy1-x*sin' x-2x+C

Question 11:

xcos™' x
N

Answer
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| =— I7= cos ' xdx

[ —2x
-1 } : g
Taking 08 X a5 first function and I-x

we obtain

l=—5l-cos xj 2 - dx - j{( cos” r) \/%dx}dx}
cos™ x-2\/|—_z—j 2\/@6&]

Jas second function and integrating by parts,

N
2V1-x7 cos x+j2dx]

-1f

2

“_'

2L

=_?I 2\J1-x? cos ™' x+2x]+C
_[.h -x* cos™ x+x]+C

Question 12:

2
XseC Xx

Answer

I= I xsec’ xdx
Let

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

1= o xa— {4} foe xa s

=xtanx - Il-lan.rdr

= xtanx+logcosx|+C

Question 13:
tan ' x

Answer
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/= jl-mn ' xedx
Let

-1
Taking 'an X a5 first function and 1 as second function and integrating by parts, we

obtain

I=tan"" x [ldx- I{(%um"x) Il-dx}dt

<xdx

= tan 'x~.r—j -
1+x°

2x

—dx
4 x

=xtan"x—%j

= xtan 'x—%!og]l+x’|+C

= xtan 'x—%log(l+x’)+C

Question 14:

x(log .\')2
Answer

J= I.t(log.r): dx

logx)
Taking ( & ) as first function and 1 as second function and integrating by parts, we

obtain

I =(logx)’ dex— {(%Iogx)z} jxdx dx

2 3 2
= J‘7(1();5.%)‘ —[_[2 logx-%-%d\']

X

; (log x)2 - Ix log x dx

Again integrating by parts, we obtain
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I= x?:(logx)z —[Iogx [xex- I{[%Iogx) .fxdx}dx]

R 2 x* 1 ¥
=~—(log x) —It?-log_\-_fz.?d{I

| %,

X : X |
=?(Iog.\) --2—Iog.\'+-£.[x¢lv

B

=é(log.r)l—%.log.t+%+c

Question 15:

(.\" " l)logx

Answer

Lot I = I(x + I)Iog Xxdx =Ix' log x dx + I log x dx
LetI =1; + I ... (1)

Where, I, = Ix' logxdxand I,= Ilogxdx

/= jx’ log xdx

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

obtain

I, =logx— Ixzd\'—[{(%logx) Ixzd\'}dr

x> 1 X
=logx- X — [L. X i
o83 '[x 3

-_-x;logx—%( Ixzdx)

J
x3 x3
=Tlogx-K+C, (2)

I, = IIogxdx

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

obtain
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1, =longl~dt—j'{(%logx)I]-dx}

=logx-x- J‘l-xdr
X

=xlogx— fldr
=xlogx—x+C, wiz(3)

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

\’3 \’3
I='?logx—';+C, +xlogx-x+C,

3 3
= ; logx—{) +xlogx=x+(C,+C,)

3 3
=X 4x Iogx—x—-—x+C
3 9

Question 16:
" (sinx+cos x)
Answer

Lot I= Ie"(sinx+cosx)dr

S (x)=sinx

Let

L, ['(x)=cosx
/= Ie‘{f(x)+f‘(x)}dx
Ie‘ %)+ (x)fdx=e"f(x)+C

It is known that,

S =e"sinx+C

Question 17:

5

xe

(1 +.!‘)2
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Answer

.
i)

K {i"(ulx) }
R

RSkmwnma’ﬁf“(ﬂ+f1ﬂ%h=uﬂ(ﬂ+€

X

.-_I xex = ﬂ:._e—.}.c
(1+x) 1+x

Question 18:
w(l+dnx]
I+cosx

Answer
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o 1+sinx
e ————
I+cosx

. 32X 2 X . X X

Sin~ —+C0S8” —+2sin— CoS —

bl 2 2 2

=e* 2 2 2

Y v « X
e’ | sin_+cos

X
2cos’ =
2

-
-

. X X
sin 4+ Cos
wdoe ] T2 ©R9

X
cos
2

- 2

o s
=—e tan—+l]
2

¢ 2
b x
=—e"| I+tan—
2 \ 2

I <[ X x
—e*| 1+tan®* = +2tan =
2 2 2
1
—e
2

-

x 2 X X
| sec” —+2tan—
2 2]

e*(1+sinx)dx

1 5x X
(Fooes) e [Escc —+tan§] (1)

2
x

X ’ __l_ B
) tan—z--f(x)=> f (x)—zsec >

Le
x)+ f(x)jdv=e"f(x)+C

From equation (1), we obtain

It is known that, Ier {f(

Ie"(l+sinx)

dx=e" tan£+C
(1+cosx) 2

Question 19:
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Let/ = [e* l——l,—]d\'

X: =X°

1) L=

Also, let X =

fer {f (x)+ ()} dv=e"f (x)+C

It is known that,

e

S ===t C
x

Question 20:
(x=3)e"
(x-1)

Answer

It is known that,
Ie" (x—32 dx= ¢ —+C
(x=1) (x-1)°

Question 21:

2 .
e'sinx

Answer
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Letl = Icz'sinxdr (I)

Integrating by parts, we obtain

I =sinx [e*dx - I{(%sinx) je‘-'dx}dr

2x 2x
) e
=/ =sinx- —Icosx- dx
2 2
’1’ -
e’“sinx 1¢,
:”:T_E e cosxdx

Again integrating by parts, we obtain

y 1 ]
r=s 25'.'” 5 ; [cosxje"‘dr— j{(‘i cos.\'] jez"dx}dx]

2y e ¥ 2x
N . e L : Cos xS - I(—sin x) €
2 2 2 2

s | R Ix
o o smx_l[e cosx+%je”sinxdt]

2 2 2
esinxy e'cosx |1
=l= TR —ZI [From (1)]
g gl e siny e cosx
4 2 4
:él 0, e"sinx_ez’cosx
4 2 4
Ny _dle” sinx_e"" cosX |
5 2 4
elr
=>/= - [2sinx—cosx]+C
Question 22:
sin '( L ]
e
Answer

LetX=1and _, dx=sec’ O do
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sin"( 2x’ ) =sin"'(ﬂ] =sin ' (sin20)
1+ x° l+tan" @ - 20

» | 2.\‘ - 3
i sin (fo ]d\'- [260-sec’ 0o ~2[0-sec’0d0

Integrating by parts, we obtain

2[9. [sec* 6d6 - [{(%0) [sec® Gdﬂ}da]

2:0-tan0— j:anada]

I
19

ftanf + log/cosb |+ C
[ glcosd |

+C

Il
12

xtan~' x+log

L AL

=2xtan"' x+2log(1+x*)
=2xtan™' x+2[—%log(l+x’ )]+C

=2xtan™ x—log(l +.tz)+C

Question 23:
Ix:e';dr
equals
(A) %e-"+c (B) %e’!+C
1.3 l o
(C) EL’ +C (D) '58 +C
Answer

Lot = Ixze' “dx

Also, let x'=t_ 3xdv=dt
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1 ¢,
:>l=§Iedt
1/,
=§(e )+C
=le’3+C
3

Hence, the correct Answer is A.

Question 24:

Ie" sec x(1+ tan x)dx
equals

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

Ie" secx(1+tan x)dx

Loy T JE secx(1+tan x)dx = je" (secx+secxtan.x)dx

Also, let secx=f(x)_ secxtanx=/"(x)

Ie' {F(x)+ ' (x)}dx=e"f(x)+C

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

Hence, the correct Answer is B.
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Exercise 7.7

Question 1:

V4-x*

Answer

Let/ = _N4—x2dx = N(Z)z -(x)zdx
It is known that, I\}a: -xldy = %\/a: - %sin B

a
O § =-;-\14—x: +%sin '§+C

=X Ja—x +2sin" X4
2 2

Question 2:

1 -4x°

Answer

Let/= [Vi-4xdx = j',/(l)2 —(2x) dx

Let2x=1 = 2dx=dt

= % [y -(ya

2
It is known that, I\/az —xtdx =2;-\/a2 -x? +£‘2—sin" *sc
a
1 T b e
=>1—-2—|:§: -1 +§'S|n !]+C

=—+/1-£ +lsin"1+C

4
=%Tx\fl—4x2 +-i—sin"2x+C
=3"2-\/l—4x2 +%sin"2x+C
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Question 3:

VX +4x+6

Answer

Let = [Vx*+4x+6 dx
I
=IJx2+4x+4+2 dx

= jJ(x’ +4x+4)+2 dy
= j\/(x+2)2+(\/§)2 dx
It is known that, I\/.\" +atdy = %\/xz +a + a—; log ’x +x+a? ’ +C

o (r;Z) Va4 4x+6 + ; Iog‘(x+ 2) +x? +4x+6|+(_‘.
Jx3+4.\'+6+log|(x+2)+ \/x2+4x+6i+C

_ (x+2)

Question 4:

Vxi +4x+1

Answer

Let [ = ij2+4x+ldx
= [J(x* +ax+4)-3an
=I\/(x+2):—(\/§):dx

2
: X a, | 7]
Itis known that, [Vx*~a’dx= 2 Vat=a' =S logix+yx' ~a* |+ C

2

el =»(%2~) J.\'l+4.\'+l-;Iog‘(.\'+2)+\}x2+4x+l‘+()

Question 5:
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V1-4x—x*

Answer

Let/ = [Vi-dx—x* d
= [(1-(x" +4x+4-4)ax
= [J(¥5) ~(x+2)" e

- a2 i x ¢ | 2 az . - -r
It is known that, I\]a’ —x"dy = 5 a —-x° +—2—sm oY )
a

5
= ('H")\)l—4x-x2 +§-sin '['r+2)+C
2 2 NG

Question 6:

VXt +4x-5

Answer
Let/ = I\/xz +4x—5dx

= IJ(.r2 +4x+4)-9dx
= N(x+2)2 -(3): dx
2
It is known that, Is]xz ~atdx= %sz -a’ -% |085!-\’+ Va? '“2%+C

2

L \/xz+4x—5—%log‘(x+2)+\/x2+4.\‘—5|+C

Question 7:

V14+3x—x°

Answer
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let/ = I\/I+3x—x2dx
=I\/l—(.v’—3.r+2—2)dx
4 4

2
. - 4 X o - e] N P o
It is known that, Is}u' -x‘dx= Eda' -X° + Tsm lS+C

a

3 3
X =
2 = 13 2
Sl =t ] 431 =X + sin ' +C
2 4 \_/13

2 x2

2

2x-3 2 13 \ 2x-3
= ® - —_—
2 Jl+3a Xt + 85m (Jﬁ ]+(3

Question 8:

X +3x

Answer

Let/ = j\/x1+3.rdr

= I‘{.\‘z+3x+g—2dx
4 4
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2

It is known that, I\)xz ~a'dx= %s/xz -a’ -% log x+vx’ —a"}+C

(2) -
X+ 2

= 2 x2+3x—ilog(x+%)+ X +3x|+C
(2A+3)J Iog( 2)+\h +3x

+C

Question 9:

X
1+—
9

Answer

Let/= IJH J:;dx= _: I\)9+X2 dx = ; -N(S)z«rxz dx

5 d
It is known that, jdx’ +a:dx=%s/x2 +at +32—Iog’x+ Vil +az‘+C
.'.l=%[§\/x2+9+%l0g‘x+\/x’+9|:|+c
=—;— x’+9+%loglx+\}x2+9'+c

Question 10:

I\/I+.vzcbc

is equal to

% 14x* 4= log|x+JI+r |+C
A. =

3;—(1+x2)§+C
B.

%—.r(l+a-2);+C
C.

Page 122 of 216




intelligent

Interesting
innovative

Learning
Class XII Chapter 7 - Integrals Maths
X 1, >
N T x+Jl+.\"’+C
D. 2 2
Answer

. A a 3
It is known that, I\/az +x7dy = »2—\/(12 +x* 4+ 5 I0g|x+ Vxl+d ’ +C

IJHdex:%JHf +%Iog%x+v|+x2’+c

Hence, the correct Answer is A.

Question 11:

I\)xz—8x+7dx_
is equal to
%(x—4)s)x2 ~8x+7 +9I0g|x--4+\/x2 -8x+7|+C

%(x+4)\/x3—8x+7 +9|og‘x+4+\fxz -8x+7|+C
%(x—4)\/x2—8x+7 —3\/-2-Iog|x—4+\1x3—8x+7l+C
%(x—‘t)\)xz—8x+7—%log(x—4+\/x2 —8x+7I+C

Answer

Let [ = j\/x:—8x+7¢£r

= [J(x* ~8x+16)-9 d

= j,/(x-4)’-(3)’ dx
2
It is known that, I\L\'Z ~atdx= ; P S Iog:x+ val =g’ % +C

2

D.

¥=4 ¢
o= (\2) Vx' =8x+7 - ; log

Hence, the correct Answer is D.

(x—4)+ v —8.\'+7)+C
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Exercise 7.8

Question 1:

I: vy

Answer
It is known that,
bh-a

I:,/'(.r)dx =(b- “),I,T}%[f(“)*' fa+h)+..+ f(a+(n- l)h)]. where /1 =
Here,a=a, b=b,and f (x)=x

fxdx =(b —a)!iﬂi[a +(a+h)._(a+2h). a+(n-1)h]

=(I)—a)liml (a+a+a+...+a)+(h+2h+3h+...+(n—l)h)]

n—x " umes

- 123000

n—+x py

=(b-a)uml—m+h{@ﬂ

n—+< n

:(b—a)li;g—’]-'--na+———"(”;')h]

(n—l)h:|

nl
( a)nlf},,_‘H 5

=(”“’)1i93—a+w]

2

=(b-a)lim —a+(n_—]_)(b;a)]

n—sx 2n

[ (1-Yo-a

2

=(b-a)lim|a+

:(b—a){a+(b;a)}

2a+b—a]

~(b-a) 22

- (b—a)(b+a)
2

1. .
=§(”“-‘")
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Question 2:

f(.ﬁl)dr

Answer

Let/ = [ (x+1)dx

It is known that,

[/ (x)ds = (b=a)lim L[ (a)+ £ (a+h)...f (a+(n=1)) ], where =22
Here,a=0, b=5, and f(x)=(x+1)

n n

S0 2 ]

=51i:-:£"+(f,+' -1
=5|iml:(l+l+ll [n+2§+3% ("—l)gﬂ

n anes n

= 5lim -~ —n+;5;{l+2+3...(n—l)}j|

=5|i]'nl n+§(_n;l)£]
nx 5 n 2

|’+M]

n—x 2

=5lim |+§(|_l]]
.—u:- 2 n

Question 3:
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f x'dv

Answer

It is known that,

r fl) %= (t-g)hn ,_l,[f(a)+ f(a+h)+ f(a+2h)..fa+(n=1)h}], where h= ”;'_"'

Here,a=2, b=3, and f (x)=x"

=>h-u=l

;;xzdr":(3_"2)1225[_,-(2%,-(2+;_1)+,-(2g}..,-{“(n_l)%}]
o (o2 o2 2]
=m%}=+{zz+(g+2.z.'}+ e uH
=1‘12%:(22t;i-,,-:2’)*{G)z*(%]z* (—]]} 22 ("nl)ﬂ

. 1[ O g e
=lim — 4n+n~:{l +22+3% +(n- I)}+ {I+2+ A(n- l)}]

R n

ﬂﬁ%:4'”;;?{n(n-n)é(zn-|)}+%{n(,;-n)”

i 1 1
. "[1_2)(2_5] 4n-4
=lim—| 4n+ +
n=x 3 6 2

=lim[4+--l-(]—l](2—1J+2—2]
n—»x 6 n n n

=4+3+2
6
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Question 4:

_r(x2 ~x)dx

Answer
Let/ = [(x*~x)dx
= f.\'z dx ~ fxdx
Let/=1,~1,, where !, = rxzdx and /, = fxdx (1)
It is known that,
'[:'f(x)dx =(b—a)1ig;|%|:f(a)+f(a+h)+f(a+(n— I)h)]. where h = b-—Ta
For/, = Il"xzdx,
a=1b=4, andf(x)=x

L= ['ds=(a-Dlim [ £()+ £ (14 B)+..+ £ (14 (n-1)R)]

e ”

=31m%_|’+(|+%)2+(l+2-%]2 +...[I+@]:]

- 3"1“7]{ -': +{'2 +(%)Z +2-%}+...+{|2 +((" 211)3)2 ” 2‘(";')'3}]

=3Iiml (l’+...+|2 +{%]2{|’+2’+...+(n—I)2}+2~%{|+2+...+(n—|)}]

n—e pn 2 ek

-
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sl e
=3lim :1[n+26'1(l —%)(2-%}; 6"2‘6]
—31.:3[”6(1-;J(2—;J+3-%]

=3[l+3+3]

=3[7]
Il =21 w(2)
For I, = rxdr.
a=1b=4, and f(x)=x

g =13
n n

sl =(4-1)|iml[/‘(l)+f(|+h)+...f(a+(n-|)h)]
[|+ (1+h) 4ot (14 (- l)h)]
=3 lim -~ [ l+— + + |+(n )= }]

LA R n

-3I1m—[|+l+ +I —(|+2+ +(n- '))}

Lam 2 / | M Aumes

35
=3!.m%,['+%('-%)]
3]

Iy= -(3)

From equations (2) and (3), we obtain
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I=I+1, =2|--E=2
- 2 2

Question 5:
[ e'dx

1
Answer
Let/ = [ e'dx (1)

It is known that,
[/ (x)dx=(b~a)lim :’[f(a)*‘f(a+h)...f(a+(n—l)h)].whereh: ,
Here,a=-1,b=1, and f(x)=e¢"

n
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el =(1+')m%[/'(-l)tf(—n%)u‘(—l +2-%)+._.+,f{-l+wﬂ

n
2 2 2
=2lim -]—|:e" +e[_l g & e(-m"«) a ,,gﬁ"”""%]]

. I -1 2 s S ‘n»l)z,
=2lim~|e l+e” +e" +e" +¢ n
n—-x g
e’ eE”',!_.
=2lim—| —;
Ll /] 1
en

SElatint ""‘]

R (] e;‘-l

e x2(e?-1)

. | e” =1

lzl_x’no - 2 x2

! n
'2_

=& e _‘l) lim e -1 =1

2 h—0 h

e’ -1

e
1
= e—-__
¢
Question 6:

_C(x+ e )dx

Answer

It is known that,

Ih,/'(.r)dx =(b-a)lim . [_/'(u) +f(a+h)+. .+ f(a+(n- |)h)]. where h=2=¢
" n»e " n

Here,a=0, b=4, and f (x) = x+¢**

a2l 8

ol =
non
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= j:(.r+e3')¢r =(4—0)!1{:3'—l'[_f(0)+f(h)+f(2h)+...+f((n—l)h)]

—4lim )

r>x 5

=4hm—
ﬂ’l"

S
'].’n

=4l
n-»> "

=4lim—
ﬂ'b!"

=4lim—
n»x "

:(0+e°)+(h+e“)+(2h+e2”")+...+{(n— l)h+e’"‘”"}:|
() (2ne) s+ {n-t)hse ]

r‘{h+2h+3h+.._+(n-])h}+(|+e1b+eu. +_..+e1""")]
h{l+2+...(n—l)}+(%)j|

(G, (1)

3 |-

l’ (n=1)n | e -1
2 +[e:—l]]

(1)

=4(2)+4lim
ozl g
e" —1
n
4-(e" -1 -
=8+M [Ijme |=I)
8 ¥+0
l’—
=g4 1
2
_15+¢°
=%
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Exercise 7.9

Question 1:

L(.Hl)dx

Answer
Let/ = f|(,v+l){lx
I(x+l) dx=%+x= F(x)

By second fundamental theorem of calculus, we obtain

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

{3

=l+l—l+l
2 2

=2
Question 2:
[Lax
X
Answer
|
Let/i=|—d
e
Ildx = log|x| = F(x)
X

By second fundamental theorem of calculus, we obtain

I=F(3)-F(2)

=log|3|-log|2| = log%

Question 3:
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f(4x’ -5 +6x+ 9):1\'
Answer

Let ] = f(4x’ —5x% 461+ 9)dx

[(4x" = 5x* + 6x+9)dx =4[%]—5(%‘] 6(%]“’(»*)

1
=x* —-5'3L+ 3x" +9x = F(x)

By second fundamental theorem of calculus, we obtain
/= F(Z)—F(l)
5.(2) : . s(1)
I= {2‘ - —(3—)—+3(2)' +9(2)}—{(|) - —(} +3(|)2 +9(I)}

=(I6—40+|2+|8)—(I—5+3+9)
3 3

=I6—ﬂ+l2+18—l+§—3-9
3 3

5
___33_3.

Question 4:

E sin 2xdx

Answer

Let/ = j;sin 2xdx

~C0s 2x

jsin2x¢x~=[ ): F(x)

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

s

Question 5:

E cos2xdx

Answer
m
Let/ = J? cos 2x dx
in?
IcosZ.rdr:[s—"‘—i‘ﬁ)= F(x)
By second fundamental theorem of calculus, we obtain
n
T F(E)-F(O)
1| . 14 .
=—|:sm 2[—]—sm 0]
2 2
| X
- E[Slmt —sin0 |

-S[0-0]=0

Question 6:

f e"dx

Answer
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Let/ = [ e'dr

Ie'dr =e' =F(x)

By second fundamental theorem of calculus, we obtain
I =F(5)-F(4)

Sl
=e'(e-1)

Question 7:

L3
f tan x dx

Answer

Let/ = [*tanxdx
Itanxdbrz ~log|cos x| =F(x)

By second fundamental theorem of calculus, we obtain
T
I=F —]-F 0
(4 (0)
b8
COSZI +log|cos 0]

%{Hogl'l

~—log(2) :

=-log

=—log

1
=—log2
5 4

Question 8:

=
L‘ cosecy dy
6

Answer
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Let/ = _L‘cosecxdx

Icosec x dx = log|cosec x - cot x| = F(x)

By second fundamental theorem of calculus, we obtain
n m
] 6

n n
= log|cosec ri cot —’ ~log

s n
cosec— —cot g

=log|v2 ~1|~log[2 - V3|

o

=log

Question 9:
f dx

Answer

Let/ = fﬁ
_"\/% v =F(x)

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

-0

oM N

Question 10:

[
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Answer
dx
Let /= =
I+ x°

I o r=tan"'x=F(x)

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

=tan"'(1)~tan"' (0)

T

4

Question 11:
f dx
2 x* -1

Answer

Id\ IIO},
=1 2

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

1=F(3)-F(2)

%'°g|3 II I ”
l
log%—logé]

= 3 :I
Iog;

x+1

1 | =
r

log ]

~lo
3 g

b | = | -
1

Question 12:
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x
_[’ cos” xdx

Answer

Let/ = f cos” x dv

st j( lﬂ?&}ﬁ: x sin2x 1 (H S_'_ni-f,)z F(x)
2 2 4 2 2

By second fundamental theorem of calculus, we obtain

(i)
G-5H %)

+0—0-—0]

P | e B | -
| PSR |
oA

= A

Question 13:

.[‘ xdx
2 x?+1
Answer

3 X
Let/=| ——dx
2 x*+1

1 ¢ 2x | ’
[ t=g =g oe(14#)=F()

By second fundamental theorem of calculus, we obtain
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Question 14:
£2\ +3 A
Sx*+1
Answer
fob T 2x+3
5x +1
5(2x+3
szf"dx I (2x )
Sx*+1 5x% +1
__I|0t+15
Sx”+1
SLY LN Y L
575x +1 S5x +1
1 ¢ 10x 1
=— ,—dx+3j——dx
595x7 +1 5( 2 IJ
X" +—
5
2 | o
=—lOg(5X +|)+— Tlan T
NN
I > 3 y
=—log(5x* +1)+—=tan"'(/5x
5 og( ) &5 ( )
=F(x)
By second fundamental theorem of calculus, we obtain
I=F(I)—F(0)

={%log(5+l)+%tan"(\/§)} { 108(|)+ (0)}
=%log6+%tan_'\/§
Question 15:

r) xe' dy

Answer
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Let/ = £ xe" dx

Putx’ =t = 2x dv=dt
Asx—>0.t—>0andasx —> 1.t =1,

X § =—;—£e'dl
% Ie’dt = %e’ =F(r)

By second fundamental theorem of calculus, we obtain

1=F(1)-F(0)

Question 16:

f 5.(_‘2
' x* +4x+3

Answer

-

e — ],5—‘“1&'
Let VX" +4x+3

Dividing 5x by x” +4x +3, we obtain

Fia ‘{5_ ?0x+15 }dx
: X +4x43

> ¢ 20x+15
g

2
I=5-1,, where | = I %OXHS
P X" +4x+3

(1)
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Consider /, =

Let 20x+15= A<—(x" +4x+3)+B
dx
=2Ax+(4A+B)

Equating the coefficients of x and constant term, we obtain
A=10and B = -25
2 2
=1 =10 [ o[ B
TXT+4x+3 71X +4x+3
Letx’ +4x+3=1¢
:(2x+4)dx=dt

=1,=10 ﬂ-zsj‘i—",,
t (x+2) -1

= lOlogt—25[%log(x+' I]]

x+2+1

=[1010g(x* +4x+3)] -25[%101;[": :IJ]
X \

2
=[IOIong—IOIogS]—ZS[%log%—%Iog-’-:I

4
25
=[IOIog(5x3)-l()log(4x2)]—7[l0g3—log5—|0g2+l0g4]

=[10log5+10log 3~ lOlog4—lOlog2]—-£25-[log3— log5-log2+log4]

2
= [I0+ 235-]!0;;5+[—l()—%}logbr[lO—"—;]log.?+[—l()+-22—5]log2

4—25l0g5-%log4—-§-log3+%l()32

Substituting the value of I; in (1), we obtain

Page 141 of 216




intelligent

Interesting
innovative

Learning

Class XII Chapter 7 - Integrals Maths
45 89 3
I—S—[—z—logz—ilog-z—jl
5 5 3
=5~=|9log~~log =
2[ 3 gz]
Question 17:
f(zsec:.tqrx" +2)dr
Answer

n
Let/= [¢(2sec” x+x*+2)dx
Rl

I(Zsec’ x+x"+2)dx = 2tan x+%+2x= F(x)

By second fundamental theorem of calculus, we obtain

1=F(§J—F(O)

i) 3]} -amerseof

2 1024

Question 18:

gk Sl
r(sm‘ ——C0s" —de
) 2 2

Answer
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=—fcosx dx
Icosx dx=sinx =F(x)

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

=sinmt —sin0

=0

Question 19:
f6f+3 i
x"+4

Answer
Let/= [ L
x +4

x+1

I6x+3 2+4d‘(

xX*+4

2
dr=3jx
=3J.'—-.2de+3j-——1]——d;\
x°+4 ¥ +4
=3log(x1+4)+_z-tan"%= (A)

By second fundamental theorem of calculus, we obtain
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} {3Iog(0+4)+;tan '(g)}
3

—3Iog8+~2—tan'I 1-3logd4—-"tan'0

1=F(2)-F(0)

{ﬂob(" +4 + - tan

NIJ

(S

3(n
=3log8+ ~3log4-0
4 2(4J g

8) 3m
=3log| — [+~
°”(4] 8

R4
=3log2+—
S

Question 20:

R - -
f(xc +sm——}l.\'
) 4

Answer

Let/= f'(xe‘ +sin—?—)d\'

—cosg
I[.\-e +sin - )dx-r e'dx - H( ]Ie'd\»}([\-... 4
4 n
4
= xe’ —I«: dx — 4cos %
x
o o WK X
=xe —e ——Cos—
x -+
=F(x)

By second fundamental theorem of calculus, we obtain
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1=F(1)-F(0)
=(].e' -é' —icosz)—[o.e" -é’ —iCOSOJ
b1 4

T
=e—e_i(_l_.J+[+i
x\ 2 T
4 2\2
=]4+—=—

n I

Question 21:

dx i
~=1 x=F(x
J‘l+.\" o (‘)

By second fundamental theorem of calculus, we obtain

[ F(J3)-F()

1+x°

=tan"' V3 -tan"'1
o om

"3 4

n

12

Hence, the correct Answer is D.
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Question 22:

-
£

P dx
4+9.\‘2 equals

c. 24

p. 4

Answer

e L

4+9x¢  (2) +(3x)

Put 3x =t = 3dx=d!
dx |

L od
"I(z)’+(3x)’ 3I(2)’+:2

1[| _.:]

=—|—tan™ —

32 2
1

=¥ (x)

By second fundamental theorem of calculus, we obtain
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-

[ % F(%)—F(O)

' 4+9x°

Hence, the correct Answer is C.
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Exercise 7.10

Question 1:

%
f 5 dx
D xt+1
Answer
X
[y
) x* +1
Letx’ +1=1t = 2xdx=dt

When x =0,t=1and whenx=1,t=2

f X 1 2dt
,—(t\'=— —
Fxt 41 27 ¢
| 2
=—2-[10g|f|]l
1
=5[l0g2—logl]
=%log2

Question 2:

f Jsing cos’gdgp

Answer

Let/ = E\/sin¢cos’¢d¢ = I’;\fsingé cos'gcos g dg

Also, let SIN@ =1=>cosgdp =di
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When ¢ =0, t =0 and when ¢ =

.'.l=£ﬁ(l—t’):dz

=1

2=

154+42-132
231

=

T 231

Question 3:

('sin '( 2’”,de
) |+ x°

Answer

Let/ = _Csin ' 2'\., dx
|+ x"

Also, let x = tan® = dx = sec?6 db

0_7!
When x =0, 06 =0 and whenx =1, 4
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IIs [ tan @ ]sec’&d@
1+1tan’ @

= ['sin”' (sin 20)sec’ 00

= j; 20-sec’ 0do

= 21:" 6-sec’ Odo

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

r A
1=2|6[sec’0d6- {(iaJ J'seczﬂdﬂ}dBJ
L dr ()
=2'mano-jmnoda];
= 2[01an 0+ Ioglcos&”j
=2 -g tan%+log cos% —log|cos O]:l
—x 1
—2-I+log(ﬁ)-loglj|
B3R!
=2| Z—"10g2
472" ]
=§—|og2

-

Question 4:
fo.HZ (Putx+2=r)
Answer

f xv/x+ 2dx

Let X + 2 = t2 = dx = 2tdt

When x = 0, t=ﬁandwhenx=2,t=2
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o [ alxw2dv= [ (2 -2V 2

=z]j3(:3 ~2)dt

=2[ (-2

s 3 TP
2 ’__2‘_]
5 3 3

3 3 3§ 3

:32 16 4J§+4\/5]

15

=2

:|6+8J5]

|15
l6(2+\/5)

15
16J§(ﬁ+|)
—

Question 5:

Iz sinx
) 1+cos’ x
Answer

_(2 sin x
) 1+cos’ x
Let cos x =t => —sinx dx = dt

X
When x = 0, t = 1 and when

'96—80—12J§+20J5]

mapsn/()
2
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= j-‘,' sinx B dt
' 1+ cos’ x 1412
=~ Dmfﬁ]
= [lan 0-tan ]
on
!
- 4'

Question 6:

2 dx
£x+4——x’

Answer
I’v+4 x’ =I’ t-x 4
_2 dx
L (r —x+l 1—4)
4 4
— ; dx -
L_(r_l)z_w
T 2) 4
2 dx
_I’[ 17)2 ( 1]’
Dl PO
2 2
1
X ——=
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Whenx:O,l:—% andwbenx:Z,l:%

L dx ‘I
BESRGE

9w

7

W73
2 2

0 S
7| ST s
| 2 2

log

V1743 17 +1

Jﬁ+3_|0 17 -1
-3 CdiT+1

|7+3+4J_]

1

N7
1

—J=bg\/_3 V17 -1
|

17 T [17+3-417
|

~ [ 20+ 417
—Jﬁbg_zo—wﬁ]
(5+J1_'7)

(5-V17

(5+47)(5+7)

1 25-17

[ 2541741017

el
7
%
N7
lIo
7T 8
1
7
I
Nt

(42+10J1_7]

17 " 8

(21+5\/F1J
lo

7 o @

|
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Question 7:

dx
[' X +2x+5

Answer

[ dx _[ dx _[ dx
I 42x+5 '(.\-2+2x+l)+4— '(x+|)2+(2):

Letx+1=t= dx =dt
Whenx = -1, t=0andwhenx=1,t=2

) [ dx o
x+1) +(2) VP42
1, ¢ !
=|—tan" —
2 2,
R
=—tan" |-—tan" 0
2 2
1(3)_3
214/ 8

Question 8:

f[—l—— l,)ez"dr
X 2ot

Answer

f[l— I,Jez"dr
X 28

Let 2x =t = 2dx = dt
Whenx =1, t=2andwhenx=2,t=4
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r(] - ~!,-)e:’¢tt= L (2 - %—)e’dl
x 2x° 22\t 1
1 1
=||-—=|edt
I (: t’)e

Let 2= £(1)

Then, /'(r) = -’11
= f(: - ’I, ]e'dt = fe'[f(l)+ j"(l)]dl
=[es ()],

I
_e' I 2
4 2
e (c'z -2
4
Question 9:
!
(s
ol ‘-4
The value of the integral * ~ is
A. 6
B.O
C.3
D. 4
Answer
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]
Let/= .r L)—d\

Also, let x=sin@ = dx=cosfdb

W 9=sin"(1) and when x=1, 0="
3 3 2

]
s (sinO—sin;O)}
5 [; llll—wmsedﬁ

(sin 9)%(I—sin3 6)l

LS
%

=£— s — cos6do
o't 3| sin" 6
G I.(smﬂ) (0039) 05040
an ™| - | sin*@
1 2
(sin@) (cosB) cosBdl

- II--;h sin” Osin 0

_f (o) cosec’dB
[' 13 |(sme)

- j;l : l(oole)? cosec0d0

Let cot® = t = —cosec28 dB= dt
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When 8 = sin '(%) t =22 and when @ =g. t=0

Hence, the correct Answer is A.

Question 10:
i f(x)= flsintdl.thcnf’(x)is
A. COS X + X sin X

B. x sin x

C. x cos x

D. sin X + X cos x

Answer

[(x)= flsimdl

Integrating by parts, we obtain
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f-(x)=;fsimdf— f{(%r) Isintdt}dt
=[t(-cost)], - [ (~cost)dt

=[~tcost +sint];

=—XCOSX+Ssinx

= f'(x)= —[{x(—sin x )} +cos x]+ cos x
= XSiNX—COS X +Cos X
=xsinx

Hence, the correct Answer is B.
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Exercise 7.11

Question 1:

Ecosz xdx

Answer

l= f;cosz x dx (1)

=>I= fcosz(g—x)dt (ff(x)dx= ff(a—x)dt)
== _[;sin’xdx w(2)

Adding (1) and (2), we obtain
2= f(sinz x+cos” x
=2l = _( Il

=21 =[x]:

=2 = %

=>l=—’E
4

Question 2:

s

1- sin x
Jsin x ++cos x

Answer

dx
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F Jsinx o~

0 Jsinx +veosx
Let/= [ X207 (1)

Jsinx +yJcosx

=I=jf sin(g—xJ
Pl )

I Jeos
S Jooe

Adding (1) and (2), we obtain

o] = I QSID\’*-\ICOSX
Vsinx +\/COSX

=>21=f|dr

dx (I(:'f(x)dx=£:'f(a—x)ct\')

NS -2)

=527 =[.r]§

:21——
3

:>I=E
4

Question 3:

T sin? xdx
[*— ‘
sin® x+cos? x

]

Answer
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3

Let/= |2 sz;—dx (1)

$in2 x+¢0s2 x

% sin;(z—x) i }
>1=ff—— e (jof(x)dx=j"f(a-x)dx)
sm’[:Z )+cos (2—xJ

2
srufi BEE )
sin? x+cos” x

Adding (1) and (2), we obtain

3
sm x+cos X
= L

sin® x+cos? x
=>21=_L31dx
:>21=[x]§
=>2=—

T
= [=—
4
Question 4:

I‘ cos” xdv

b sin’ x+cos’ x

Answer
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COS X

SN

0 sin® x+cos’ x

-‘(" )
cos’| —-x
2

Let/ =

(1)

[ IS R |

I" s W 5
smn =X |+ COS
2
L]

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

21L

:>21=L—’Idr

== dx

sm X+COS X
sm X+COS X

=2/ =[x];
=2r=2
2

=>1E
4

Question 5:

f |x+ 2| dy
s

Answer
Let/ = f<|x + 2dx

It can be seen that (x + 2) <

dx (I:f(x)dx= J.:f(a—x)dx)

_x)

-2)

0 on [-5, —2] and (x + 2) = 0 on [-2, 5].
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ol = [ (e 2 [ (x4 2)d (j’:f(x)=[ff(x)+[_°f(x))

) -2 2 5
X X
[=——+2x| +|—+2x
2 s L2 i

-

=- (-2) +2(-2)-(;f)-:~ -2(-5)]+[g51—)2-+2(5)-(—",,2-)j--2(—2)J

2

L

[ 2 2
= - 2—4-'—5+10]+['—5+|0-2+4]
2 2

-

5
=—2+4+:§—IO+—2—5+10—2+4
2 2

=29

Question 6:

f|.\'-5|dr

Answer
Let/ = f |x = 5| dx

It can be seen that (x = 5) < 0on[2, 5]and (x = 5) = 0 on [5, 8].

= [~ (x=5)de+ [[(x-5)ds (1= r@+[ 1)
F] [£-5]

=9

25
-25-2+10 |+ 32—40—7+25

]

w['c,.’ %)

Question 7:

j:.r(l—.v)" dx

Answer
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Let/= [ x(1-x) dx
= [(1=x)(1-(1-x)) @
= [(1-x)(x) &
- [ -
=[Xn+| _ = ]") (ff(x)dx= [’f(a-x)dr)

n+l n+2

T [ D)
n+l n+2

=(rz+2)—(n+l)
(n+1)(n+2)
|

(n+1)(n+2)

Question 8:

L‘log (1+ tan x)dx

Answer
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Lell:j{?log (1+ tan x)dx skl
) =J'0: log [1 +tan (g——x]:ldx (I:f(x)dx= I:f(a—x)dx)

n
® tan ——tanx

=>I=J‘(;'log +—4 o
l+tangtanx

* 1—-tanx
=/=]*log {1+
I" g{ | +tan }dx

- 2
=1=|%log —
0 O (1+tanx)

=/ =j0:10g2abc-jflog (1+ tan x) dx
= =I§log 2dx 1 [ From (1) ]
=2/ =[xlog2];

T
=27="log2
708

Question 9:
fx\)2—xdx

Answer
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Letl=rx\/2—_xdx
1=} (2-x)xx ([} @)ax=[ £ (a—x)av)

1 3
{2x2 2

Bl wl‘:,,,
Nn NUI'L,‘,,

w

Il
wl-h
e
w2

(l

=3@r-20r
_4x2V2 2 culp
3

82 s~/’

e

_40\2-242
15

_16\2

15

Question 10:

f (2log sin x —logsin 2x ) dx

Answer
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Let/= f(2log sin x—logsin 2x)dx
== _[-‘{2log sinx—log(2sinxcosx)} dx
== f{Zlog sin x —log sin x — log cos x — log 2} dx

X

=[= l?{log sin x —log cos x—log 2} dx (1)

It is known that, (f_/'(x)dx = f,/'(a—x)dx)

it

=t= f{log cos x —log sin x—log 2| dx «(2)
Adding (1) and (2), we obtain

21 = [*(~log2-log2)dx

:>21=-2|ongldr

=—loc2| X
=1 log..[_’]

-

= 1=2(-log2)
2
n 1
1=%10el
- -2og2

Question 11:

x
I?, sin® xdx

2

Answer
=
Let/ = J‘,’, sin” xdx

As sin? (—x) = (sin (—x))? = (-sin x)? = sin?x, therefore, sin®x is an even function.
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¢ )dx = 2_[:]'(.\')(/.\‘

It is known that if f(x) is an even function, then ["'/ (
x
I= ZE sin” xdx
x
- 1—cos2x
=2
2

= E(l-cost)dx

n
2

sin2x
=|X—
=

b ¢
2
Question 12:

r xdx
) [+sinx

Answer

Letl= [ 22 (1)
" 1+sinx

= (m-x) "

— P i
¢ 1+sin(m—x)

[

B ) (2)
O l+sinx

Adding (1) and (2), we obtain
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n
2= dx
fl+sinx

- (1-sinx)
=2 —nf(l+sinx)(l—smx)

l-sinx

:>21=nf d

cos’ x

=2I= nf{seczx—lanxsecx}ctr
=2/ ==[tanx—secx]|

=2I= n[Z]

=>I=x

Question 13:
X
2

2 sin’ xdx

2

Answer
Let /= [} sin xdx (1)

As sin’ (=x) = (sin (—x))’ = (—sin x)’ = —sin’x, therefore, sin’x is an odd function.

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

s A= [sin’ x de=0

Question 14:

fxcos’ xdx

Answer

Let /= [ cos xdx (1)
cos’(2n-x)=cos" x

It is known that,
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[ £ (x)de=2[ 7 (x)as. tf (2a-x)= £(x)
=0iff(2a-x)=-f(x)
v lm 2‘(:«:055 xax

=1=2(0)=0 [cos’(n-.\-)=-cos’.\']

Question 15:

S
 §in X —Cos X
I‘————-——dx

) 1 +8inxcosx

Answer

& o
® Sinx—cosx

Let/= [} ==t g (1)
I +sinxcosx

sin(n—x)—cos(
3 2 i

_x) " w
=rmfi—2 dx (j'of(x)dnj'"f(a-x)dx)
1+sm(~—x)cos[ -x]

oA

(S N |

E3 .
X=sinx

I=Iz Co8 ¥ =8
“ 1+sinxcosx
Adding (1) and (2), we obtain

2] = 2—_—-0—dx
'+ 8inxcosx
=1=0

dx (2)

Question 16:
flog(l +cos x) dx
Answer

Let/= flog(l-fcosx)clr (1)

== flog(l-&cos(n-x))dw (ff(x)d\: ff(a-—.\')dv)

=I'= I:Iog(l ~cos x)dx -(2)
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Adding (1) and (2), we obtain

21 = f{log(l +cosx)+log(1-cosx)| dx

=2/ = flog(l ~cos’ x)dx

=2I= flogsinz xdv

=2 = Zflog sinxdx

=S [Iogsin xdy «(3)
sin (n — x) = sin x

s I1=2 f log sin x dx -(4)

x T u
=92 i3 - | e =2 [2 08 R
=/=2 'l: Ingsm(z .\)cl.\ -[Ingwaxd.\
Adding (4) and (5), we obtain

2I=2 _[- (logsin x + log cos x ) dx

X
== If(logsin x+logeosy+log2—log2)dx

it
2

=I=I

?(log 2sin xcos x ~ log 2) dx

L 0
== If logsin 2x dx - If log 2 dx

Let 2x = t > 2dx = dt

When x = 0, t = 0 and when )
Im :
..I=5flogsmldr—5I032
= I=27—_log2
2 2

/ T
:-5_—510,_:2

= I =-nlog2

(5)
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Question 17:

&
‘C\[;i- a—Xx

Answer

G

Let/= [ —7—dx (1)

Vx+Ja-x
It is known that, (_Cf(\')dt= ff(a-x)dx)

I= [‘ -(2)

ax+

Adding (1) and (2), we obtain

211:-x+at

=2/ = fldr

=21 =[x],
=2/=a

a
=>1=—
2

Question 18:

ﬂ.\' - l|dx

Answer

I= I:lx— 1| dx

It can be seen that, (x —1) < 0Owhen0<x=<1land(x—-1)=20whenl<x<4
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1= [lx-tlde+ ['e-1]ds ([r@=[r@+[r@)
= lj-(.\'— l)aﬁ\:+ f(x— l)dx

5l N 4
X X
=l xX=-—]| +|——X
l: 2 :|(b |:2 :ll

e 10, ) DS
2. 9 2

=1-t48-4-14
2 2

=35

Question 19:

Show that _Cf(.t‘)g(x)dx - fo(-l‘)dx.

g(x)+g(a-x)=4

if f and g are defined as f(x)=f(u_x)and

Answer

Let/ = [ f(x)g(x)dx (1)

== ff(a—x)g(a—x)dx (ff(.\:)dr=ff(a—x)d\')
= 1= [ f(x)g(a-x)d (2)

Adding (1) and (2), we obtain

2= [ f(x)g(x)+f(x)g(a—x)}dr

=21 = [ f(x){e(x)+g(a-x)}dx

=20 = [ f(x)x4dy [g(x)+g(a-x)=4]
= 1=2[ f(x)dx

Question 20:
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x
[’“ (x'+xcosx+tan’ x+1)dy

The value of * is

A.0

B. 2

C.n

D.1

Answer

Let/ = [:n(.r“ +xcosx+tan’ x+1)dx

L X X X
== [3, xdx + I’, cosx+I3. tan” xdx + _[2“ 1-dx

S(x)dx= 2_‘: [(x)dx S

It is known that if f(x) is an even function, then '["
. | [ /(x)dx=0
if f(x) is an odd function, then ¢
1=0+0+0+2[*1-dx

=3[
2n
Y

=

Hence, the correct Answer is C.

Question 21:

z 4+3sinx
j:-Iog TE— .
The value of +JICosX is

A. 2
3
4
.0

-2

U 0
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Answer
n .
: 4+ 3sinx
let] = ’Io'(—)dx ol
-[' . 4+3cosx ( )

= 1= [Flog 4+35in(i_x) dx ([ 7(x)ae= ff(a—x)dx)
4+3oos(2—x)

=>1= I)‘ log(m)dx -(2)

443sinx

Adding (1) and (2), we obtain
ofis -[ (4+3sme+log(4+3c?sx) "
44 3cosx 4+ 3sinx

s Elog(4+3smxx4+3c?sx]dx
4+43cosx 4+3sinx

=2l = If log ldx

=>21=fo¢v
=1=0

Hence, the correct Answer is C.
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Question 1:

1

x—x

Answer
1 1 1

x-x _\—(]—xz) ¥ x(1=x)(1+x)

1 A B c
Let = (1
x(1-x)(1+x) x+(l—x)+l+x (1)
=1=A4(1-x")+ Bx(1+x)+Cx(1-x)
=1=A- Ax* + Bx+ Bx* + Cx - Cx*

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
1 1
A=1,B=—,andC=——
2 2

From equation (1), we obtain
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I IR B
x(1=x)(1+x) x 2(1-x) 2(1+x)

ol e i P e e

I-x

= log|x| —%logl(l —x)|—%log|(l +x))

| 1
= log x|~ log|(1-x)2 |~ log|(1 + x)

=|0g ..\' : |+C
(1-x)2 (1+x):

Question 2:
1
Jx+a +J(x+b)

Answer
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| | Xs/x+a—\/x+b

Jx+a+Jx+b - Jx+a+Jx+b Jx+a-Jx+b

(x+a)=(x+b)

(Vrra-eh)

a-b

de=—L [(V¥ra-Tb)de

|
]
IJ.Y+0—s/.\‘+b a-b

| |(x+ay (xeb):
@o| 3 3

2 2

2

=3(a—b)[(x+a); -(x+b);]+C

Question 3:

B a
YNaAX =X rhint: put ]

Answer
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as
- —

=--l 2\(‘—'—1]+C
al \x

Question 4:

1
3

Jr:(x‘+l)i

Answer
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|
3
~3 (.\r4 + l)"

Multiplying and dividing by x ', we obtain
4
x? 3 (x4 + 1) 4

3 2 -3
3 XX

xhex (Jc4 T l)

1 (1+1)
=ty C
4

I 1
1
|+—4J
__%[ -lx +C
4
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Question 5:

= A i
x? +x3 x’(l+x"J

Letx=1" = dx=6t"dt

r1+x (1+x"]
Tt

_6-[ l+t)

On dividing, we obtain

I—dx 6[{(1' —1+1 —l—l—}dt

+1
x?+x3

5o

1 1 1 |
=2x2—-3x% +6x°— 6log[l+x")+C

1 1 1
=2Jx —3x% +6x° —6Iog(l+x° }+C

Question 6:

S5x

(x+1)(x*+9)
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Answer
Sx A Bx+(C
Let

= (1
o) r9) () (49) )
= 5x = A(.wc2 +9)+(Bx+C)(x+l)
=5x=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=—l.IJ=l.andC=2
2 2 2

From equation (1), we obtain

x+9
Sx -1 979

(r1)(¥+9) " 2(x+1) " (x* +9)

Sx i = (x+9) X
I(x+|)(x’ +9)dx— "‘{?—(-"”)-""2("'2 +9)}d

X
x'+9
| ¢ 2x 9 |

=~—log x+I{+ ——dx + —
§ l 4Ix'+9‘ fo'+9

1 9¢ 1
=——loglx+1l+— dx+ 2
og x+I| 2I Jr+2f2 dv

= N| -

log x+l|+%lcog|x2 +9|+%-%tan"§

== |-

| 1 X R i -
log x+l1+zlog(x +9)+»2~tan '-3~+C

Question 7:
sinx
sin(x—-a)

Answer
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sin.x
sin(x-a)

Letx —a=t= dx =dt

sinx sm(l+a)
J.sin(x-a) I sint
_ Isinlcosa+cosrsinadl
sint
= j(cosa+cotlsin aydr

=tcosa+sinalog|sint|+C,
=(x~a)cosa+sinalogsin(x-a)[+C,
=xcosa+sinalog|sin(x—a)|—acosa+ C,

=sinalogsin(x - a)| +xcosa+C

Question 8:

(’5 log x 4logx

-

e.‘lnu X e!ll\u x

Answer

eﬁlng: g

& OB _ o 2WEY - "Iogv( Slog l)

Alogx 4Io¢\( Jlogx l)

=e2lu'x
=e'ug,t"
= _tz
) eilngr _ellog' 1
S I—d"uo“ Tiog Ix dx=—+C
e —e 3

Question 9:
COS X

J4—sin2 X

Answer
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COS X
Vd—sin® x

Let sin Xx = t = cos x dx = dt

! COS X

- IL
J4-sin® x ,{(2)’_(;)’

Question 10:

sin® x - cos® x

1-2sin’ xcos® x
Answer
sin® x —cos® x (sin' x+ cos x)(sin‘ x—cos' x)
1-2sin’ xcos’x  sin’ x+cos’ x—sin’ xcos’ x—sin’ xcos’ x
(sin‘ X+ cos’ .\')(sin2 X+ cos’ x)(sin’ x - cos’ x)

Y] .2 2 2 i 2 2
(sm X =S XxXcos .\’)+(COS X =SIn xXCos X)

(sm X+ COos r)(sm X~=COS \’)

sm r(l—cos .\')+cos r(l-—sln .\)

—(sin X +C08 x)(cos‘x—sin x)

(sin* x+cos’ x)
- €08 2x

sin 2x

P | ]
sin" x—cos” x .
I +(

— > dx=_[—cos2xdx=—
1-2sin” xcos™ x

Question 11:

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

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

Multiplying and dividing by sin(a—5), we obtain

1 [ sin(a—b) ]
sin(a—5)| cos(x+a)cos(x+b)

1 _sin[(x+a)—(x+b):|}

= sin(a—b) _cos(x+a)cos(x+b)

1 _sin(x+a)-cos(x+b)—cos(x+a)sin(x+b)]
sin(a-b)| cos(x+a)cos(x+b)

1 —sin(x+a)_sin(x+b)]

:sin(a-b) cos(x+a) cos(x+b)
m[tan(m—a) tan(x+5) |
j‘cos(x+a)lcos(x+b)dx= sin (:I_b)j[tan(x+a)—tan )
=;in—(‘lz—_b-j[-log§cos(x+a)|+Iog|cos(x+b)|]+C
I ]cos(x+b)|
sin(a-b) lcos(x+a)|

Question 12:

X

|

I—x

Answer

X

g

Let x* =t = 4x3 dx = dt
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”fﬂ fﬂ

Question 13:
el
(l +e“)(2+e“)

Answer

e.(

(l+e“)(2+e")

Lete* =t > e*dx = dt

e’ B dt
== j-(l+e‘ )(2+e’)dr_ I(l+l)(l+2)

(t+1) (e+2)
=log|r + 1|~ log|t + 2|+ C

t+1
t+2

+C

=log

1+e"
+C

=lo
g 2+e"

Question 14:
1
(xz +I)(.\'2 +4)

Answer
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) 1 _.‘LY+B+C.Y+D

”(x’ +l)(x’ +4) (x*+1) (x" +4)

=1=(Ax+ B)(.r:+4)+((‘.r+ D)(.\'3+l)

=1=Ax' +4Ax+ B’ +4B+Cx +Cx+Dx* + D

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

B+D=0

4A+C=0

4B+ D=1

On solving these equations, we obtain
1 1
A=0,B=—-,C=0and D =~
3 3

From equation (1), we obtain

1 o
(¥ +1)(x" +4) 3(x"+1) 3(x"+4)

| le 1 11
I(.v3+l)(x’+4)dx—§jx2+l 3Ix’+4

l Al
=—tan' x———tan"' = +C
3
. l | |
=—tan ' x——tan  —+C
3
Question 15:
cos’ xe' = "r
Answer
3 Jogsin x .
cos xe = cos® x X sin x

Let cos x =t => —sin x dx = dt
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= J-cos3 i ? jcos3 xsin xdx

=—It-dt
4
s
s
4
4
X
_ S X o
Question 16:
-1
e”““‘(x‘+l)
Answer
Jlogx [ 4 T jogd 4 = x
e (.\' +l) =e (x +l) =

(x‘+l)
Letx'+1=t = 4x’dx=dt
Slogx -1 x3 2
:5“-8'05 (X‘+]) dx=j-(—r;+—])dx

1 pdt

437
=:l‘-logp|+C

=%log|x‘+l|+C

=%log(.r'+l)+C
Question 17:
f’(ax+b)[f(a.t+b)]"
Answer
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j"(ax+b)|:f(a\'+b)]"
Let/(ax+b)=t = af'(ax+b)dx=dt
= [/"(ar+b)[ f(ax+b)] dv = "7 [

_1 ,ml
Tal n+l

s ax+b))" +

Question 18:
1

\/sin3 xsin(x+a)

Answer
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1 B 1
. 3 . - . 3 . .
\/sm xsin(x+a) \/sm x(sm.rcosa+cos.rsma)
|

VJsin® xcos @ +sin® xcos xsin ¢
|

sin® x+/cos & +cot xsin &

= cosec’x
Jeosa +cot xsina
Let cosa+cotxsing=1 = —cosec’xsinady=di

1 cosec™ x
I — =I ——dx
sin’ xsin(x+a) Jeos & +cot xsina

smaj
[2J']+c

[2~/cosa+cotxsina]+C

Sll‘l (24

sin¢

-2 COSXSIn &
=—" [cOs@x+————+C
sin sin x

+C

=2 \/sin XCOS @ +€OS XSin
sina sin.x

2 \/sin(.wa) +C

sing sin x

Question 19:

sin™' Jx —cos™ Vx

sin”' Jx + cos '\[—

xe[0,1]

Answer
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sin” Vx— cos"\/_

sin”' Jx +cos '\/_

Let ] = j

. o g x
It is known that, sin' ¥ +cos '\/;=E

[g-cos" s/;)—cos" Jx

T

2
=%7(E—Zcos" \/;]abc

=3"511.dxi’;jcos"&dx

=>I=I dx

4 a
=x——|cos \/;dx (1
= (1)
Let /, = [cos™ Jx ax
Also. let Vx =t = dx=2tdt

=1, =2[cos " t-td

e . |
=t"cos ' t-|V1-tdr+ dr

| I e
=05 it JI—12 —=sin# +sin ¢
2 2

g
=1 cos 1—— 1-7° +5sm I

-

From equation (1), we obtain
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4[2 t e 0% ]
I=x——|t"cost——A~1—-1t" +—sin 't
T 2 2

= x—i[xcos" x —ﬁ\/l -x +%sin'l \/;]

T 2
=x—i x(——sin"\f;)— . § +—sin"\/;
n 2 2 2
dxzis g 2 .2, 53
=x—2x+—sin \/.;+—\fx-x ——sin \/;
b1 T T
=—x+g|:(2x—l)sin'l \/;]+3Jx—x2 +C
T T
=Msin" x+z\)x-x2 -x+C
T n
Question 20:

1-Jx
1+x

Answer

s fl—\/;
e

Letx=cos @ = dx=-2sinfcosddO

I= I [~t030 (-2sinfcosd)db
1+cosé

2 in20d0

s jmng-zsinacosado

sin
=2 2 (ZSingcosg)mSBdﬂ

-
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=—4Jsinzgcosd9d0
2
=—4Isin32-(2ws22—l]d9
2 2
= -4J‘(25in22c0322-sin2 Q)de
2 2 2
= —8J.sin2 g-cosz gdé’+4jsin2 gdé?
2 2 2

= -2jsin= 0do+4 jsin= gda

=-zj[—"°°52")do+4 "°2°Sada

=_2|:€_ snn20:l+4[g_51;0]+c

2 4
sin 26

=-0+ +28-2sin8+C

sin 26

=0+M—25in0+C

=9 ++/1-cos? 8 -cos8—2\/1-cos? 8 +C
=cos” Vx+1-x-Jx-2J1-x+C
=-2J1-x+cos™ w/;+m+c
=-2JT-x+cos ' Yx +yx—x* +C

=0+ -2sin@+C

Question 21:

2+4sin2x o
l+cos2x

Answer
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- J-(2+sin2x}
1+cos2x

7+"sm.\cosx}

2cos” x

j-[l+smxcosx) 2

CoS™ x

(SCC x+lanxy

Letf(x)=tanx= f"(x)=sec’ x
A J(f(x)+f'(x)]e’dt
=e'f(x)+C

=e " tanx+C

Question 22:
X +x+l

(x+1)'(x+2)
Answer

o EExFl A . B . € (1)

(x+l)z(x+2) (x+1) (x+|)2 (x+2)

= +x+1=A(x+1)(x+2)+B(x+2)+C(x* +2x+1)
= x4 x+1=A(x +3x+2)+ B(x+2)+C(x +2x+1)
S X +x+1=(4+C)x" +(34+ B+2C)x+(24+2B+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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X +x+1 -2 3

1

(x+1)'(x+2) =(x+l)+(x+2)+(x+l):

"- X 4x+l

, dx=-2[xildr+

(x+1) (x+2)

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

Question 23:

-1 l—x
tan —
l+x

Answer

I=tan” [Eax
1+x

Let x=cosf = dx=-—sinfdl

/= [tan™ J:;gg(—sin&m)

=—I!an"tang-sin0d0

=-ljo-sin9¢m
2

1
= —5[0~(—0050)-Il -(-cos@)d(?]
- —l[—ecosa+sin |

2

1 | i
=+—Hcosf@——sinf

2 2
= %cos" x-.lr—%\/l—.\'z +C

Y o g
2 2

=%(xcos"x—~/l-7)+€

|
x+l)2

3j(.r-:-2)dt+ I(

e

(x+1)

dx
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Question 24:

\fx—2+—l[log(.\'2 + I)— 2Iogx]

x-l

Answer

\/ﬁ[lo‘g(,\'2 + l)—2 log.t] J_

o [Iog(x +l —log x* ]

J_[

J\'_+

_l_ '.'
r) Z
L/ T
X 3
h:tl+—]3=t= :gd\':dt
X X
.'.I=Jl3‘/l+L,log( I,)dr
X X X
1
=—EIJ;logldt

1¢3
=—Ejt‘ logtdt

Integrating by parts, we obtain
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1 : d :
I=——|logt- |t?*dt—<| —logt | |\t*dt ;dt
2 & I {(dr ¢ ]I }
i 3 3
1 2 ol
——5 lng'?—I;.?dl
L 2 2
1|3 2 3k
——5-31 lng—EIf df]
‘7 3 3
et :rzlogt—itz
2_3 9

===f2logt+—1?
3 9

_——I‘I;[IO l_g]
& 3
)
=-|(l+',]' log[l+-l,)-2 +C
3 x° x*) 3
Question 25:

l—sinx
Fe' dy
> | =cosx

Answer
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l-sinx
I= 1: ( ]dr
I-cosx
P

5. X
1—2sin - cos -

21;'(?.‘ 22 |4
-\

X
2sin® =
2
( 2 X
cosec” — ;
= Fe‘ 2 ~cot = |dx
3 2
\

Letf(x)=—cot§
= Fifx)= —[—%coscc2 %) = %cosec2

o Ee‘ (f(x)+f'(x)]<t\'
= [e" f(r)dx]z

o X
=—|e"-cot>
i 2

x
-

.

- T 3 n
=—| e xXcotl——e- xcot—
2 4

Question 26:

oy 3
sinxcos.x
I‘ — dy

) cos' x+sin' x

Answer
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“ .
SiN X COS X
Let/ = 4—‘.—.‘(/./\'
L Cos xX4SInT x
(sinxcosx)
— Wi I“ S0 X g
) (cos x+sin .\')

cos' x
x 2
, lanxsec” x

Il = A
I’ I +tan' x i

Let tan” x =1 = 2tanxsec’ xdx =dt

when x =

When x =0, t =0 and
g a
2d147°
— l _l '
-5[‘““ ],
_ 1 -1 -1
—E[tan | —tan 0]
-1[3
214
=%
8
Question 27:

* cos” xdx
I’ ) 3
) cos” x+4sin” x

Answer

st=]

= A
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cos” x
Let/ = I —dx
cos” x+4sin” x
Ls
cos’ x
=>1= I
cos” x+4(l—cos x)
5 cos‘.\'
=[= I . —dx
P Cos  x+4-4cos  x
-1 ¢(*4-3cos’x-4
D /=— P —M—dx
3% 4-3co8 x

- ] = 1 I: 5:}00§;'.§d‘+_l I: .
32 4- 3cos'\' 34 4-3cos’ x
Ildx I 4sec’ x
4sec’ x - 3

" 4sec’x
[ ]" j‘4(|-Han x) 3‘[‘r

=/=-5+EI—3§51ﬂﬁ (1)
6 3% 1+4tan’x

2sec” x
1+4tan’ x
Let 2tanx =1 = 2sec” xdx =dt

Consider, f

X= =

bl
When x=0”=0and when 2

|+4tan’ x V1417

[
[tan '(o0) - tan '(0)]

:E 2sec™ x P dt

Lo
2

Therefore, from (1),we obtain

nZ[n]nnn
PR Al K] B K®
B
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Question 28:

L sin r+cosr
Jngv

Answer

N

sinx+cos x

Let] = I’ B 7AY
v sin2x

J; * (sinx +cos x)

‘f— ~sin 2x)

Sinx 4 cosx

B E J—(—I +1-2sin xcos x)

dx

(sinx +cos x)

=>I=J;“ dx

| 2 .
o \/l-(sm x+cos’ x - 2sin xcosx)
* (sinx+cosx)dx

" 3
6 \/l ~(sinx~cosx)’

Let (sinx—cosx)=¢ = (sinx+cosx)dx=dt

~e3)

=5.-I's=

2
When and when
&
Fia I"Jz" dt
o I—J-.i N
3 |-
v"i—l d
- {
=>I_.[_':J’JI'| fl_’;

==t} |-£ \/
As \f' (-1) Vi-1 _therefore, V1=1" is an even function.

dr—ij (x)dx

It is known that if f(x) is an even function, then '[ /
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Question 29:

'r’ 1+T—

Answer

X

l,etl=‘[\/r+_\/;

I=£ : x(m+‘f;)d‘c
(=) (= +45)
Ve
l+x-x
= fﬁmd\/}dv

=[§(I+x)§]z'+[§(_x);]‘:
=§[(2)§-|]+§[1]
=§(2)§

_2:2{2

3
42
3
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Question 30:

I: Sin X+ cos x
Sy

) 9+ 16sin2x

Answer

SINX+COS.x
Let/ = IO‘

X
9+16sin2x
Also, let sinx—cosx=r = (cosx+sinx)dx=dl

Whenx=0, r=-1 andwhen.r:%,t=0
=>(sin.\'—cosx)2 =

=> sin® x+cos® x—2sin xcos x = £*

= 1-sin2x=1¢’

=sin2x=1-7

[ di
"]'j-'9+16(|-:2)
o dt
=I-'9+I6-l6tl

o di 0 dr
T =L(5)3_(4,)2

[
]

1
=:i["zrs")'°g

= %[log (1)~ log

St
S—4

|
=—1Ilog9
20 ¢

Question 31:

I’ sin 2xtan ' (sinx)dy
)

Answer
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= x
= 2sin2xtan™ (sin v =122sin x =l oo
Let / -I" sin2xtan (sm.\)clx—_[" 2sinxcosxtan” (sin x)dx
Also. let sinx=¢ = cosxdx =dt

When x=0.7 =0 and when x = X t=1

E.

—; =2L:ltan" (r)dr )

Consider _[l-tan" tdi = tan"/-j'ldr-j'{-‘:—’(tan" /)j/df}dl
[

Question 32:

1- xtanx b
b secx+tanx

Answer
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Atant
Let I = ol
# fsecr+tanr ()

= ‘{ (n=) (3 ~7) }d\' (_[:'f(.\')ct\:j::'f(a—x)dx)

o | sec(m—x)+ tan (- x)

~(m-x)tanx |
i I{ (sccxHanv)}d‘
+(m—x)tanx A

———d.
v secx+tanx

Adding (1) and (2), we obtain

mtan x
2] = r———dx
' secx+tanx

sinx
:>21=an"'.¢¥
D sin x
. +,... -
COSX COSX
=sinx+1-1
:>2/=nj'7dr

l+sinx

=2 = nfldr nf FRE

=27 =afx] n [ o0 gy
"cosTx

=21 =1'r:—rc‘[‘(scc2 x—tan xsecx)dx
=2/ =7 —x[tan x—secx]

=2/ == —x[tan 1—secn— tan 0+ sec0]
=2 = -x[0-(-1)-0+1]
=2/=%x-2=n

=2l =xn(x-2)

T
=1 =5(n—2)

Question 33:
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f[|.r—l}+].r—2i+§.r—3]]dx

Answer

Let 7= [ [pe=1]+[x—2+[r~3]ax

= 1= [je=1|de+ [e-2lde+ [|-3px

[=1,+1,+1, (1)

where, 1, = ‘|~ 1|dx, I, = ['[x~2]dx, and 7, = [|x~3|dv
1= [x=1ax

(x—1)=0forl<x<4

wdy= [ (x-1)ax

3 4
=T =[L—x]
X }

1 9
[ =[8-4-—+1|== w2
= 1=|8-4-3 412 @

1_,=f|x—2|dx
x=220for2<x<4andx-2<0forl<sx<2

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

.2 " 4
=L = 2x—x— - x——2x
- 2 | 2 g

:>12=[4—2-2+%]+[8—8—2+4]

1 5
:1,:-— 2== ...3
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I = rlx—3|dr

x-3=20for3<x<d4andx-3<0forl<x<3

sody= [ (3=x)dv+ [ (x=3)dv

\ 2 4
:/,:[3.r-i] +["—-3x]
2] 7|2 .

o523 ] fo-ia-21]
’ 2 2 2

-

5

=1, =[6—4]+[%] =2 (4)

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

9 5 5 19
I=—+—4—=—
222 2
Question 34:
F.L=g.+logg
xz(x+l) 3 3
Answer
x’(.\’+l)
Also,let,;=-4+£, G
(x41) x X x+l

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

= 1= Ax" + Ax+ Bx+ B+Cx’

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

A+B=0

B=1

On solving these equations, we obtain
A=-1,C=1,andB=1
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| -1 1 |
N xz(x+])‘7+x—2+(x+l)

e a
=[—log.\:-%+108(«‘7+l)]3
[re(=0)-1]
=|og(-§]-%-|°g(%)+'

=Iog4—log3—logZ+§

=Iog2—log3+§

= lo (3J+Z
8373

Hence, the given result is proved.

Question 35:
‘Cxe“'dr =]
Answer

Let = £xe‘ dx

Integrating by parts, we obtain

I=x[edv- f{(i—(r))je’dr}«tt
=[xe'], - [e'ds
=[], -[¢],

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

Question 36:
L x'7cos' xdx =0
Answer

Let/= Lx" cos' xdx
Also, let f (x)=x"" cos' x
= f(-x)=(-x)" cos' (-x) = -x" cos* x = —f ()

Therefore, f (x) is an odd function.

[' f(x)dx=0
It is known that if f(x) is an odd function, then *«
o= Lx”cos‘ xdy=0

Hence, the given result is proved.

Question 37:
x
=, 2
I— sin' xdy ==
) 3
Answer

Let /= fsinsxd\'

i E‘sin:x-sinxdx

NN

(l-—cos: x)sinxdr

x | 4
- If sin xdx — Ifcos: x-sin xdx
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Hence, the given result is proved.

Question 38:

fzm’xdr:l-logz

Answer
"
Let/ = "2(an3.\'dr

I = 2‘[): tan’ x tan xdx = 2I§(scc2 x- I)lanxdx

=2‘["'sec2xtanxdt-—2‘[]‘ tan x dx

| =

2 4 n
= Z[ta'; x} +2[logcos x|}

i

= l+2[logcos§—logcos0]

=l-log2-logl=1-log2

Hence, the given result is proved.

Question 39:
_[:sin".\'dx= =
2
Answer
Let ] = fsin" xdx
)
=]= Isin"x-l-dx

Integrating by parts, we obtain
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1=|:sin"x-x]:)-£\/||_,-xdx
.
,xsm x] +l_[ (>23)

Let 1 — x> =t= —2xdx = dt
When x =0, r=landwhenx=l,l=0

I= [rsm X rdr
=[.vsin ':c]u+-2-[2\/;]I
=sin"(|)+[-—\/’|_]

n

=T

Hence, the given result is proved.

Question 40:

fe
e d
Evaluate as a limit of a sum.

Answer
Let / = ]:e: Ml

It is known that,

ff(x)d“(b"a)LLrg%[f(a)+f(a+h)+...+

Where, /i = b-—_a
n

Here,a=0,b=1, and f (x)=¢""

n n

f(a+(n—|)h)]

i fe v = (1-0)lim [ £(0)4 £ (04 W)+t £ (04 (n=1)A)]

L i —3n-
= llm—[ez S SO e ""]

n—»x n

intelligent

Interesting
Innovative

Learning

Page 211 of 216




intelligent

Interesting
innovative

Learning

Class XII Chapter 7 - Integrals Maths

. AT _ b7 s
=lim—| ¢’ {H—e LT BT e Wv}:'
n—= L

r

2 1= (e'”’ )"

—timY| 2l L
=" I-(e"")

"o n

i

n—o g

n-ore' _l

Question 41:
I dx
¢ +¢" s equal to

5 tan '(c")+C
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B tan '(c ")+C

Iog(e"—e“')+C

C
X -X
D. log(e +e )+C
Answer
dx e’
let/ = ——l-——_—‘d\'=j T dx
e +e e’ +1
Also, let e¢' =1 = e' dy=dr
dr
I=|—
1+
=tan 't+C
=tan"(e")+C

Hence, the correct Answer is A.

Question 42:
cos2x
e
(sinx+cosx)
is equal to
-1

—+C
A. SinX+Cosx

5 log sin x + cos x| + C
c log sin x — cos x|+ C
1

3 (sinx +cosx):

Answer
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Lt T cos 2x i
(cosx+sinx)
= Icos x—sin’ X

(cos r+bmx)

" I(cosx +sinx)(cosx-sinx) -

(cos x +sinx)’

COS X —Sin.x
. it
Ccos+ sin x
Let cosx+sinx =1 = (cosx—sinx)dy=dl
dt
=
1
=loglt|+C

= log/cos x +sin x|+ C

Hence, the correct Answer is B.

Question 43:
If f(a+b--\‘)= f("")' then Ijx_/'(.\‘)d.\‘is equal to
a+b ff(b t

a+b

ff(ln x)dx

— ff(x)dx

C.
a+hb
d
o 2 LI
Answer
Let/ = [ x f(x)dx (1)
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l=‘[:’(a+b—x)f(a+b—x)dx (I:f(x)dx=j:f(a+b—x)dx)

=l =I:(a+b—x)f(x)dx

>1=(a+b)[ f(x)ac -1 [Using(1)]

=1+1= (a+b)f/(x)dx
=>21=(a+b)j:f(x)dx
=1 =("2L”Jj:f(x)dx

Hence, the correct Answer is D.

Question 44:
tan '( o= Z)Jx
The value of I+x-x is
A. 1l
B. 0
C. -1
2.3

D. 4
Answer
Let/ = rtan"( el S )dx

) l+x=x"
= I = rlnn ! x__(l_—x)_ ‘Ix

) 1+ x(1-x)
= 1= _E[tan" x—tan™' (1 —x)]dx (1)

=:l= _E[tan“'(l—x)—tan"(l—l+x)]dx
— AN _E[tan" (1-x)-tan' (x)]cbr

= 1= [[tan” (1-x)~tan" (x) Jix (2)
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Adding (1) and (2), we obtain

2= I:(tan"x+tan"(l—x)-tan"(l—x)-tan" X
=2/=0
=1=0

Hence, the correct Answer is B.
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