www.freehomedelivery.net

Class XII Chapter 7 - Integrals Maths

sin 2x
Answer

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

i{cns 2x)=-2sin2x

dx
—=s5in2y= li(cm; 2x)
dx
. Fo A
Co8in2x = i ——cos 2y |
dvl 2 J

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

Cos 3x
Answer
The anti derivative of cos 3x istafunction of x whose derivative is cos 3x.
It is known that,
o

—[sin 3.?} =3cos3x
dx

—cosdxy = 1 4 {ﬁilﬂx}
3 dx

. dill . 1
Se0s3x =—| —sin3x
efx J

N
cos3x is —sin3x
Therefore, the anti derivative of

er

Answer
The anti derivative of e**is the function of x whose derivative is .

It is known that,
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d 2y _ 4o
E{E )—21?2

—_ EZ.‘r — li{ebr)
2 dx
. el.‘r — i[lelx]
drl 2
e is —e”

Therefore, the anti derivative of 2

Question 4: %
{ax+b}1 . QQ;\
Answer \\

2z z
The anti derivative of {ax+b} is the function %erivative is {ax+b] .
It is known that, %

%[ax+b}3 =3a(ax+b)

“(ax+b)’ =%[;:K+hf Q)

Therefore, the anti d

Question 5:
sin 2x — 4™

Answer

(5in 2x—4é’ ")

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

(sin 2x—4¢ "} -

It is known that,
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daf 1 COs E:c—ie'“ =sin2x—4e™
del 2 3

( l cos2x 4 e‘“]
sin 2x — 4™ Y Y
Therefore, the anti derivative of ( )is 2 3 .

Question 6:

j'[4e3” +1)d

Answer

(4™ +1)ax Q)\\\x
=4[ dv+ [ldx . Q

AN

<

G
=4[€ J+I+C \
3

4
=" 4+ x+C

Question 7:
¢ 'l !

J‘.rl 1—— |dv

Question 8:

J‘(mc: +bx+c]cix

Answer
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J‘(axz +bx+c]cir

=ajx3dx+bjxdr+c_[l.dt

=a["—] b[£]+cx+c
3 2

ax’ by’
=—+?+cx+C

Question 9:

oo \\@*
[(207 +¢)x )
=2 [xdx+ [e'dx \Q)

k]
:2[x—]+eI+C
3

Q
i N
=§x3+€J+C | | \\Q

Question 10:

(=g

Answer
(=g

:J(H%—z]dx

=J’xdx+j%dx—2j’1dx

xl
=E+Iﬂg|x|—2x+c
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Question 11:

T T

2

x +5x° -4
[

Answer

]-xj +5x7 -4
X
%

= J(x+5-4x7)ax
= Jxdc+5 [Ldv—4 [xdx

2 -1
=2 isx-4/ 2 |+C
2 1

Question 12:

J-J:E' +3x+4

Jx

Answer

5 | |
= J{xl +3x7 +4x °

E]
1) 4
L S
2
3 1

+2xf+8x2 +C

| =
| =

bt | =
+
]

bk | =8
|

X

=1 b2 =12 g2 -

b | =2

+2x2 +8x +C

X
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Question 13:
J-Jc3l —x4+x-1
e 11
x—1
Answer
J-x3 —xt+x-1 ;
x—1

On dividing, we obtain

- }‘(:ﬁ +])}£r
3 EN

:%+x+C . Q
N

y
Question 14: \

J‘{l—x}v'r;cix

Answer

&
N\
J‘[l—x}v'r;dx Q
= J(v";—x; }?} A \\

= J'x;dx— Ixidr

2 2

2 3 22
=—x'=—=x*+C
3 5

Question 15:
j‘-u"';(?rxj +2x+3)dx

Answer
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j‘-u"';(?rxj +2x+3)dx

5 3 1
= {hz +2x? +3x3}ir

:3j'x§dx+zj’x§dx+3j'x5dx

3
7 5 x2
2 2
X X
+C

:3_+2T+3 3

7
2 2 2
7

3 3
=Ex2+ix3+2x3+c &
s %

Question 16:
!(Ex— 3cnsx+e")dr \
Answer Q)
!(Ex— 3cosx+e")dr ®

O

—Zl[xdx BIcosxdx+dex \
2 2

=——3 smx}+e +

=x'-3sinx+eé"

Question 17:
’-[Zx —3S|nx+5w}‘_ dx

Answer

j[zxf ~3sinx+ sﬁ)dx
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1
=2 [xldx -3 sinxdx+5jx1a5c

3

2x° x?
= —3(-cosx)+5 5 [+€

2
i
:%f +3msx+?x1 +C

Question 18:
Ise-: x(secx+tan x)dx
Answer

Ise-:x(sccxﬂanx]dx

= J(seczx+secxtan x]dr
- Jse:cz_m!x+ jsecnanxdx

=tan x +secx+C

Question 19:

¥
J- sec’ x
cosec’x

ey

Answer

dx

J- sec” x

cosec’x
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1

_ eriz X gy

sin” x

=2

sin’ x
=J‘ = dx

cos’ x
:Jtanz.rdr

= J(seczx—l]cir

= Jsecz xdy — jla’x

=tanx—-x+C &
Question 20: \ Q)
| &

1-2—353111 e
cos” x

Answer

I2—3ﬂnx

R
md‘{ / ®
(2 @

CDSX CDSX

= jlsec xedx — 3!131‘*0

=2tanx —3secx

Question 21:

(55

The anti derivative of

1! ! 2 2
—x' +2x*+C X —xt+C
(A) 3 ®) 3 2
k) 1 3 1
EJcI +2x* +C —xt+—=x*+C
(c) 3 (D) 2

Answer
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i

= jx;dr + jx_llaﬁ:

==x24+2x2+C
3

Hence, the correct Answer is C.

Question 22:
< r(w)=ar -

If dx X" such that f(2) = 0, then
R ST I S )\

(A) 8B (B) xOB ®
1‘+L3+E 13+L4 Q

(c * 8@ «x

Answer

It is given that,

d 3
Ef[x}:drx -

~Anti derivative of X
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s f(x)= 4 —%dr
f(x)=4[xds=3[(x"
f[x}:4[§}—3(i—;]+c

.If[x}=x4+%+c

Q)\\\

f(2)=0

.-.f(2}=(2]‘+%+(:=1}

) /\\QJ
:;16+%+C={l Q)
cemfioe) Q

Q)Q)

cof(x =x‘+l—i% o
f{ ] ¥ \\

wer is A.

Hence, the correc
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Exercise 7.2

Question 1:

2x
1+ x°
Answer
Let 1+ = ¢
“2x dx = dt

&
2x ol \\
:Il+x3dx_ I;df 4 %
:Iog‘e‘|+C S
=Iog‘1+x3|+C ®
=Iog[l+x:)+C Q

Question 2:

X

Answer

Let log |x| =t

ldxzdr
s X
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= !Mdr = J'rzdr

X

3
:r—-l--c
3

3
_ {lug;x ) Lo

Question 3:
1

x+xlogx &
Answer . QQ
1 _ 1 \
x+xlogx x{]+|ﬂgx} %
letl +logx=t \
lzﬁ':dr &Q)
oo X

1 Y
:>Ix{1+]ng_r) =*r

=log|t|+C
=log|l+logx|+C

Question 4:

sin x - sin (cos x)

Answer
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sin x - sin (cos x)

Letcosx =t

& —sin x dx = dt

= Isin x-sin(cosx)dx = —Isinrdf . Q
=—[-cost]+C \
)

=cos!+C \\
=cos(cosx)+C
Q)
Question 5:
51n{ax+b)m5{ax+b) \\Q

Answer

}Los{ax +b} sin2(ax+b)

5 B cos
sin (ax + )-::m{ax 5 >

ot 2(ax+b)=

. 2adx = dt
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Class XII Chapter 7 - Integrals
. j-sinl(ax+b} 1 Isinr dt
— Sy = —
2 2 2a

= é[—cosr]+ C

=_—1c052{ax+b}+{?
4a

Question 6:

ax+ b

Answer &
Lletax + b =t Q)

= adx = dt /\

Question 7:

x+2

Answer

Let (x+2)=1
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o dx =dt

= [xx+2dc = [(1-2) et

3 1
= J[Il =242 Jdt

= Jr%a’r -2 _[I%d!

Il
Ly
|
I
(=]

o
0| wa| T

.
P

Il Il
[t wh| kb g
— =5
- b | A
+ |
[SS R FU Y =%
Ry —
Lo bk | e
! +
B0
=
+
]
T
+
OA4
% .

Question 8:

Answer A\\%Q)

let1 +2x°’ =t

~4xdx = dt

Page 16 of 216



Class XII Chapter 7 - Integrals

Maths

= [l +25de = de,

. Q
Question 9: . QQ)
{4x+2}m \

Answer /\®
Let X' +x+1=¢
. (2x + 1)dx = dt \\Q®
4x+2 X +x4 \%
Jzﬁdr x
-Zj.fdr
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Question 10:
1

x—x

Answer

1 1

x—-u'r;:».;";[-ul";—l)
Je-1)=r

Let (
1

=2logli|+C

=2log]yx -1+ C \\

Question 11:
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x a (:I—f-l)
[Jﬁﬁx_j 7 dt
4

:I{‘Jj—l_ﬁ I

(2 2
—E—i‘ I +C
2

2
= i(r); —E[r]; +C

:ir-r%—fh‘%+c Qﬁ
| _\
=g:3{1—12}+c \\

N\
=_(x+4] (x+4-12)+C \

=3 x+4(x-8)+C

Question 12: \\

X' -1 if Q)
(+-1) \Q)

Answer
Let ¥ ~1=¢
3x dy =dt
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= ![IJ - 1)% Xy = I[f - 1)% X - xtdx

= j:%(rﬂ)%

144 !
== j-[ﬂ +.|.'3]dt
3

1y, . 3 )
Que;tion 13: ®S
oy 8

Answer )
=~ 9x% dx =dt
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- Ix—dr:l -
(243¢) 9°(1)

Question 14:
1

s N
x(logx)” e %\\\

y
Answer

Letlogx =t

lzﬁ':dr
o X

1
- Ix( log x}m N

=[:f;]+c

Question 15:

X
0 —4y°

Answer
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& —=8xdx =dt

= [ dx=%‘j}df

9—d4y’
=-?ll-ag|.f|+c %
- ] \
=—log|9-4x*|+C
3 og| X |+ . @
Question 16:
EZ.‘:+3
Answer %

N\
A\\Q)Q)

= Ie“”dx = ]5 je’dr‘

=%(e')+C

1 [2x+3)
=— +C
2

Page 22 of 216
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Question 17:
x
e
Answer
Let ¥ =1
& 2xdx = dt
J’idle ~dr
& 2
lr.,
=E j&!‘ dt
:l E— +C
21 -1
=_le-:‘ +C
2
-1
= +C
EEIJ
Question 18:
Elzlﬂ.".'r
1+ x°
Answer
Let tan' x =1
1
5 dy =dlt
s 1+x
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tan~' x

= ﬁ:xl dy = je’d’f

=¢' +C

-l
=™ "4 C

Question 19:

e —1

e’ +1
Answer
Q
e+ N QQ)
Dividing numerator and denominator by €*, we obtain \

&

(‘*2;:') ) \\
(1) e f

=logle|+C

e +e'1|+C

= |(}g
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Question 20:
ezx _E—Ex

e e
Answer

Let e re =t

(26“ - Ee'zr}dx =dt

Question 21:
tan’ (2x-3)

Answer
tan’ (2x—3) =sec’ (2x-3)-1
Let2x -3 =t¢

s 2dx = dt
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= [tan’ (2x-3)dx = [[(sec? (2x-3))-1dx
=% J(see? r)de— fratx
=%Jseczrd:—_[ldx
=%tanr—x+ﬂ

:%tan(zx—3}—x+c

Question 22: Q)\%
sec” (7-4x) ‘$
)

Answer
Let 7 —4x =t \

& —4dx = dt

Question 23:

sin”' x

Answer

Let sin' x =t
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1

dy = dlt

Question 24:
2eosx—3sinx

Geosx +4dsinx Q)
Answer k

2cosx—3sinxy  2cosx—3sin Q®
6eosx+4sinx  2(3cosx+2si
Let 3cOsx+2sinx =1 Q)

(-3sinx+2co

j-?r:.ﬂs::c—3sir1x‘SII B ﬂ
fcosx+4sinx 2¢
29
|
=—logl|+C
5 logl

:%I-:ug|2.¢;inx+3c05x|+{3
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Question 25:
1
cos” ;u:[l—tanx]2

Answer
1 sec’ r

cos” x(1—tan :u:}1 - (1-tan I:Iz

Lot (1-tanx) =1

. —sec” xdv =dt ‘ A
QN

Question 26:

cos \'Ir;
Jx

Answer

Let‘-"';=I

[
——dx=dt
L Wx
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Cos4/x
= —dx:ijcus:dr
Jx

=2sint+C
=2sin'x +C

Question 27:

+8in 2y cos2x

Answer

Letsin 2x =t

. 2cos2xdy=dr N
N

= J-u'sinzx cuszxdr=%‘[xﬁdr %

1|7 |4QQ

”Azlr.s

A

i 2x}1 +C

Question 28:

Cos X
JI+sinx

Answer

Let | +sinx =1
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& COS x dx =dt

- ﬂdxzjﬂ
J1+sinx \."?
1

rf
=T+C

=22JF+C Q)\%

=2J1+sinx +C N Q
Question 29: \
cot x log sin x Q)
Answer 4
Letlogsinx =t Q

1
= ——-cosx dy =df \
sinx ,

Socotx dy = dt

= |cotx logsin

= %(lng sin x}l +C

Question 30:
sin x

I+cosx

Answer

Letl1 +cosx =t
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& —=sin x dx = dt

J‘ sinx dx:j—ﬂ
1+ cosx t
=—logle|+C

=~log|1 + cosx|+C

Question 31:
sin x
(1+cos x)z

Answer
Letl1 +cosx=t

d.

! sinx
(1+cos x)z

Question 32:

1
| +cotx

Answer

')
« —sin x dx = dt ®
g
@
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Let] = j;dx
l+cotx

1
- -[Hccrs;r v

sinx
-I sinx !
~ Jsinx+cosx
__J 251nx

§in X+ Ccosx

R J[S]I‘ll’+(‘.0bx +(sinx —cosx)

) {sinx+ cusr} &
-1 fuaes ] pinmcons R\
SIHI COsX %\\

ZE(I} I

sinx +cosx

Letsinx+cosx=t:(cosx—sinx)dx@

_X, [dt)

x ]
==——log |r
2 2

—E—llﬁ |'-‘;|nx-| co
2 2%

Question 33:

1
|—tanx

Answer
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Letf = ﬂ
1-tanx

1
- Il_sinx

cosx

-I cosXx !
COSX—sinx
2cosxy

———dx

2 cosx—sinx
R J[cmx—sinx]+[cmx+sinx}

2 (cosx —sinx)

=—Ildx J'DOSI+SII'1I

cosx —sinx \
x 1 peosx+sinx %\

=—4— |————dx
2 2J¢cosx—sinx \

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

Question 34:

Jtan x

sin xcosx

Answer
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Let]= [YB0X 4

SINXCOSX

_ J- Jianx = cosx

SINXCOSXxCO5XY
_[ JJtan x
- dx

tan xcos” x

dx

B Iseczxdr
4 Vianx

Let tanx =t = sec’ xdx =dt
dt %
A= —=
' Q)\
= 2:\1? +C 4 Q
=2tanx +C Q\)}
Question 35:

| Q
- A

letl+logx =t

Q@Q’

dv= [dr

lzﬁ':dr
o X

- J-{l +log Jc}2

X
1

3

3
_ (1 +I§gx] Lo
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Question 36:

(x+1){x+logx)’

Answer

(x+]}{x+logx]2

:[Izlj[x+lﬂgx)2 =[1 +£](I+10gx)2

Let (x+logx)=

(1+%)dx= dr Q’)\ﬁ
S

= _[[H%]{xﬂogx}:dr: _[:Jdr \\

Question 37:

x3sin(tan" x")

1+ x®
Answer
Let x* =t

2 dx3 dx =dt
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x° sin[tan".xd) | sin(tan"r)

J I+ " "4 I 1+1° ~(1)
Let tan 't =u

Tt =du
21+t
From (1), we obtain

wisin(tan x| . &

L Q

:l —cosu )+C ‘\Q
(~cosu) Q\)‘

4
=_:st(tan'l!)+c | o i

= _—Icos(tan" x* )+C

%4
4 &

Imx‘) +10"log, 10, o Q)
)

B

(D) log(10%+x")+C

A 1 —x"+0C 1" +x" +
{ ) Gr Ll R ﬂr Il C
(C)  (10=x") 4C
Answer

Let X" +107=¢

(10x"+10" log, 10) dlx = dit
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K" +107 ¢
=logt+C
= Ic}g{]{}‘ +x’°}+C

a x
:J-l[}x +10 ]ﬂg‘mdx— ot

Hence, the correct Answer is D.
Question 39:

ey
J“ 2 2
SIN° X COS™ X equals
tanx+cotx+C
tanx—cotx+C
tanxcotx+C

tanx—cot2x+C

o 0o v »

Answer

dx
let/=|——F——
js.in2 xcos” x

.

-3 3
sin” xcos” x
~ sin2x+cns"> Q)Q)
= T3 ; 0y

517 X

p
= jscc;' Xl + Icosecz.xxix
=tanx—cotx+C

Hence, the correct Answer is B.
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Exercise 7.3

Question 1:
sin” (2x+35)
Answer

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

= [sin?(2x +5) dx = jl_m"'(;”m}ak

=%jl oL Jcos{4x+1ﬂ] dx Q)\%
1 sin(4x+10 Q
2" E{MJ \\\

:%x-l—51n{4x+lﬂ)+c \
Question 2: ®
sin 3xcosdx Q
Answer

A‘+E +5|n A‘ B]}

sin’ (2x+5) =

i (3 + 4x) +sin (3x - 4x)} dx

=% I{sin Tx +sin[—x)} dr

:% I{sin?x—sin x} dx

=l sin7x dx—l sin x dlx
2 2

=l[—cus?x]_l “cosx)+C
2 7 2

—cos7x  cosx
= + +C
14 2
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Question 3:
COS 2x cos 4x cos 6x

Answer

cnsAcnsB=l{cns[A+ B)+ cus(A-B]}
It is known that, 2

_[cus 2x(cosdxcosbur)dy = _[cus ZIB foos(4x + 6x)+ cos(4x — 6x)} | dx

= lf{cos 2xcos10x+ cos2xcos( 'zx)} @
{ &\

Icmixcmll)x+mq 2x
I{;cos(bwlﬂ SQ\)I\] }+[l+cusdr]j|

I[cosl?x +m58 4x) dx

sle&s@ smeix
sin® (2x + 1) Q)
Answer &
_ 3
et |7 Jsm (2x+1)

::-Ism (2x+1)dx = Ism (2x+1)-sin(2x+1)dx

— -hl-—' MI-—- MI-—-

Question 4:

= _[(I—cGS‘ 2x+|}}sm(2x+l}dx
Letcos(2x+1) =1
= =2sin(2x +1)dx =dt

= 51n{2x+1)a5:_ ;ﬁ
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1 .
:H:? [I-r]dr

4]
:_?'{ms{zﬁl]—W}

_ —cos(2x +1) N cos’ (2x+1) .

2 6

Question 5:

sin® x cos® x

Answer \
Let 7 = |sin’ xcos® x-dx %

= Icusﬁ.r-sinzx-sinxwir ~

- Ic053 :c(l —cos’ x]sin x-dx &Q)
Letcosx =1 Q

= —sinx-dy = dl

+C

cos' ¥ cos"x
4 6

~cos"x cos'x

6 4

+C

Question 6:
sin x sin 2x sin 3x

Answer

Page 40 of 216



Class XII Chapter 7 - Integrals

Maths

sin Asin B :l{cas[A—B]—cus{A+B}}
It is known that, 2

jsin xsin 2xsin3x dy = I[sinx%{ms{bc—h]— cos(2x +3x}}:| e
=%I(sinxms[—x}—sinxcnsh] e

= %I(sinxmu—sin xcosSx) dx

= lIM dx—lfsinxcosﬁx dx
2 2 2

;[T};J{ésin[x+5x}t5&®}%ﬁ

=_m§'2x—&‘[[sinﬁx+sin —4_:’ \

_—cos2x 1

8 4

Question 7:

sin 4x sin 8x

Answer

sin Asin B =lcus(A-B]-cus(A‘+B}
It is known that, 2
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Isin dxsin8x dx = H%cns[dlx—ﬁx]—cns{rix +Bx}} dx
= % I(-::m.{—rix] ~COS llx) d

= é I(-::uszix —cos12x) dr

5 -

_l{sin:ix sinlzx]
4 12

Question 8: %
l-cosx \
I+cosx ® QQ)
Answer \

2sin® \Q
=1

I -cosx = 2 [Q‘Jin2 = nd 2cos® % = +¢usx:|
|+cosx Feos? x

b3 | =
]

Question 9:

COsX
l+cosx

Answer
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cos® ¥ —sin® ¥
cosx 2

[cos.x:msz %—Sinzg and cos.x = 2cos i—l}
2

—x—tan~+C &Q)
2
Question 10: ::

sin* x

Answer
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sin® x = sin”® xsin’ x

_[l—cmzx][l—cmzx]
2 2

= i{l—cns 2x)’

= %[1 +cos 2x— 2cus2x]

=l l+[wj—2mﬂx
4| 2

1 1
l+—+—cus4x—2cm2x]
2 2

J-sin‘xdr=lj[i+lcns4x-2c052x}dr \
492 2
103 1 sin4x] 2sin2x Q)
=—| =x+= - . C
4[2 2[ 4 2 &
X+

Question 11:
cos? 2x

Answer

_E+%ms4x—20052x} %\\\
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cos’ 2x = (cosz Zx]1

[ 1+cosdx ’
2

[l +cos” dx+2cos 4x]

1 +[%]+2ms4x}

= =
T

1 cos8x
l+—+
2

+2¢cos 4x:|

==

3 cos8x

| 2 Q
A Y
I:.:t:us‘1 2x dx = J[g + mr;Sx + cuz-‘-lx ]aix 2\5\

3 sin8x  sindx \
=—x+ + +C
8 64 8 %
Question 12: Q®

sin ¢
l+cosx .
Answer ‘ Q’Q)

. X
s a 2sin
sin” x 2 . ¥ L.xX X ) X
siny = 25N —C0s—: cosx =2c08 ——
2 2 2

+2cos 4x:|

|-

1+cosx

=x—sinx+C
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Question 13:

cos2x—cos2a

COS X — COS &t
Answer
~2sin 2x+ 20 sin 22 . .
c0s 2x —cos 2 _ 2 2 [cnsﬁ—cos De2sinCHP i C —.’.)}
COS ¥ —cosa 9sin YT % gin % 2

_ sin(x+ e )sin (x—e)
sin[HTd]sin[x;HJ %
:[Esm(x;aJcas[‘r;a]]{lsm(X;al\mi@'
_ x;a’ (a %

-

COSX—CO5ct

Question 14:

COSX—5inx
1+sin2x

Answer
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COSX—Sinx COS X —Sinx

1+sin2x (sin1x+cnsz x)+231nxmsx
[sin3 x+cos’ x=1; sin2x=2sinxcos x]
~ cosx—sinx
=
(sinx+cos x)
Let sinx+cosx=¢{
" (cosx—sinx)dx =dr

ILUbI SH'I.I -“ CUbI sinx

I +sin2x ::;m X +c0s x} &
ju \$@
=[rde
=—t"+C \Q)
=_1+C

, 4
_ - ®
sinx +cos Q
Question 15:

tan’ 2xsec2x A\ \Q)%

Answer
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tan” 2xsec2x = tan” 2x tan 2x sec 2x
= (sec’ Ex—l)tanzxsuczx
=sec’ 2x-tan 2xsec2x — tan 2xsec 2x
j-tan3 2xsec2y dy = jsecz 2xtan 2xsec 2y d — Itan 2xsec2x dx

= _I-seuz 2xtan 2xsec2x dy— SEZZI +C

Let sec2x=¢
So2sec2xtan 2x dx = df

J-tan3 2xsec2x dr = : jfzdf—gmzx +C Qﬁ
2 2 o Q
=r’ _m2x+c \\
= S
={SW23]J _sec2x
6 2

Question 16:

tan*x
Answer Q)

tan* x A
=tan’ x-tan’ x \\

=(sec2x— I)Lanzx

=sec’ xtan® x—tan® x y

=sec’ xtan’ .!r—(s-:u:Z .r—l]

=sec’ xtan’ x—sec’ x+1

Itan" x de= Jseclxmnzx e — Iseczx dx+ J‘l-dr

=Isec2xtan1xdr—tanx+x+c (1)

Consider Iseczxtanlx dx
Let tanx =7 = sec’ x dy =i

3
tan” x

3

3

r
= j‘sc:-:2 xtan® xdy = j‘cza‘: =—=

2
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From equation (1), we obtain

Itan“‘x dx:%tafx-tan x+x+C

Question 17:
gin® x+cos’ x
sin’ xcos’ x

Answer

s 3 3 LI | 3
51N X+ COos X s X COs™ X

. 2 3 = 2 2 + = 2 2
sin“xcos’x  sin“xcos’x  sin’ xcos' x \
sinx cosx Q)
st .
cos”x  sin”x \Q
= tan x sec x + cot xcosec ¥ \
sin’ x+cos’ x Q
I— dy = I[tanxsecx+cotxcnsec
sin” xcos” X o

=secx—cosec x+C ®%

\Q)

Question 18:

cos2x +2sin’ x
cos’ x

Answer

cos2x +2sin” x 2x+2sin’ x

cos’ x
ms2x+{1—m32x

[cus2t =1-2sin’ x]

cos’ x
1
cos” x

=sec’ x
Fcos 2x + 2sin” x

- - {bt:jsaczxcir=mnx+c
cos® x

Question 19:
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1
sin x cos’ x

Answer
1 B sin® x+cos’ x
sinxcos'x  sinxcos x
sinx 1
= i
cos’x  sinxcosx
, lcos’ x
=fanxsec ¥4+ ————
sin X cos X

7
CO5™ X

. osecx &
=tan xsec” X+ Q)

tanx o Q
z AN
—dx _[tan:cseczx dx + Isec o \%

sm,rcc-s X lan x

Let tanx =1 =>sec’ x dv =dr

= —dx J-Id.t‘+_|- dt &Q)
sinxcos x 0

——+In {+
2 4

ﬁlx+ anx|+C
Q)

Question 20:

cos2x
(cosx +sin x]3

Answer
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cos 2x _ cos2x _ coslx
(cnsx+5i]‘|x}z cos’ x+sin’ x+ 2sinxcosx  |+sin2x

cos2x

cos2x
dv = dx
I{Cﬂﬂx+sinx}2 jl[]+5in2.x:}
Let 1+sin2x=¢
= 2c0s 2x v =dlt
. I&de = l J'ldf
(cosx +sinx) 271

=élng|{|+c &
:élog,ll +sin2x|/+C . QQ)
= %Ic}gl{sinx+ cnsx}ﬁ+\\%\\\
= log|sin x+cos x|+ C
&
Question 21: ®
O

sin™! (cos x)
Answer ,
sin”’ {cns x} " :

Let cosx=1¢

Then, sinx =
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= {—sinx)dy = dl

dr = —df
Sy
dy - —lt

NI

Isin" (cos.x iy = jf.in"f[r —dt ]
) R

_J-sin"r

Ni-i

Let sin™'s =u %

SN . QQ)\
1-¢ ‘\Q>

Isin" (cosx )y = J-ddu %

el

It is known that,

sin ' x+cos 'x= 2

m

P _m | *_
~sin” (cosx) 5 cos ' (cosx) [1 x]

Substituting in equation (1), we obtain
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2
S L e R e
202
ER
S -I-]Hx+C
g 2
o x [
=—_" 3
2 2
2
=E—x—+ﬂ
2 2
Question 22:
1

cns[x—a]cr.-s[x—b}
Answer

1 1

ay ‘ T:r.s(.t—a)cns(x—b]_
»& [sin{x—b]ms{x—a}—ms[x—b)sin (x—a}]
sin(a - h) cos (x—a)cos(x-b)

=m[tan{x—b}—mn[x—a]]

1 1
- -[ms(x— a)cos(x -b)dx " sin (a-b) J'[tan (x-b)-tan(x-a) Jax

[— log|cos (x )|+ log cos (x - ”}H

cos(x— a}|]+c

cos (x —b]|

R
sin(a—b)

|
" sin (a—b) llug
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Question 23:

— s dx
sIN° XxCos™ x is equal to

J-sin2 X—COs X
A. tanx + cot x + C

B. tan x + cosec x + C
C.—tanx+ cotx+ C

D.tan x + secx + C

Answer

sin® x —cos” x sin x cos’ x K
j P 7 dx= ] 2. a2 7 | dx

sin” xcos™ x sin” xcos” x  sin” xcos X .

= [(sec? x—cosec™x) dx | A
Il ) \Q\)\

=tanx+cotx+C

Hence, the correct Answer is A.

Question 24: Q‘QQ)
e (1+x) \
J'c:-;:sz (e”x) o

A. — cot (ex¥) iqzal; Q)%

B. tan (xe*) + C \
C. tan (€) + C \&
D. cot (¢") + C

Answer

j‘e‘[1+x]

cos” (e"x]

Letex* =t
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::»(e’ -x+e’"+1)dx =l

e (x+1)dv=dt
1+x
‘ Icns [e”x b= JCDS:
=jsec [ di
=tanf+C

=tan(e"-x)+C

Hence, the correct Answer is B. Qﬁ

®
&
A &
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Exercise 7.4

Question 1:

3

¥+

Answer

Let x3 =t

= 3x%dx = dt

z N
[ e [ Q}\

PSR PE 4
=tan't+C

() € )
S

Question 2:
1

VI+4x?

Answer
Let 2x =t

s 2dx = dt
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=%[lugr+«irl+lu+c
2x +/4x° +I‘+C

1
=—log
2 o8

Question 3:

J(2-x) +1

Answer
let2 —x=t

> —dx =dt

1

Question 4:
1

V9 -25x°

Answer
Let5x =t

(2—x}+wx1—4x+5‘

I

1
s

—d

1 n
——df =]0g‘x +xtat

VX +a

|

x+x? +a2‘]
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~ 5dx = dt

1
— [ i
IJg—zsxﬂ 5991

3x
+
5 3
Question 5: \

3x
1+2x*

Q
T &
&@Q’

22

5 22x de=dt
= %[tan" r]+C

3 -1 2
:Elan (xﬁx ]+C

:Ii‘*dx-z
1+2x

Question 6:

a0

X
1—x°
Answer
Let x> =t
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= 3x% dx = dt
Y SN
l-x B E
:l l]ﬂg 11 +C
32 -1
1 [+x°
=—lo C
o)

Question 7:
x-1 \
Vx' -1

]

e
Aj r-l ® (1)

From (1), we obtain
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_Y+‘\|',1': —a'l :|

x-—1 B X . 1 1 _
IJ_rz-lir_‘[JxI-lir j«.{’x:—ljx [I—d,__rz_az t =log
x+\|l'11-]‘+C

=+/x"=1-log

Question 8:

x2

L

¥ 4a®

Answer

Let x3 =t

= 3x%dx = dt

Question 9:
sec” x
Jtan® x+4

Answer

Lettanx =t

. sec’x dx = dt
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j- sec x ,[
sfr +2?
:log‘r+\u'm|+c
=log‘tanx+v'tan2x+4‘+c
Question 10:

1
Vat+2x42

Answer &
e J 0
Jx? +2x42 J{x+1)3+[1]2 Q\)}

Letx+1=t \
Sody=dt \

1 1
= v = i
j‘q.f'3c2+2;|:+.11 IJIEH

= log‘i +

Question 11:
1

VOx® +6x+5

Answer
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1 1
dx = dx
I9x2+6x+5 j{3x+l}1+(2]2
Let(3x+1)=¢
oo ddx =dt

= [ e [
(3x+1) +(2) 370 +2
[%m"[é]}c
tan"[jx+]J+C
Question 12: 1 o QQﬁ
N 62$>

1
3
I
6

NT—bx—x"

Answer

7—6x—x" can be written as T-'—(Jc2 +6x+ 5&%

Theretore, ;
7-(x"+6x+9-9) \\Q
=16-(x*+6x+9) -

=16—(x+3)’
= (4) ~(x+3)

Letx+3=1¢
= dy=dt

e lm o
=sin”" (;]HZ
=sin”' [#J+ C
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Question 13:
1
Je-2)

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

P =3x+2

:Jc2—3:r+Ea 9+2
4 4

+C

2
r+ r‘—[l)
2

[I—§]+‘\|'_‘r1—3.1'+2

=log

=log +C

Question 14:
1

VB+3x—x7
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Answer

8+3x—x" can be written as 8—[::2 —3x+%—§].

Therefore,

8—[x2 _3“_2_3]
4 4

Question 15:
1

J—a)(x-b)

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

x° —[a+.~5}x+af.=

by by
:xz—{a+b)x+[a1} _[a+ ) +ab

{x_(ﬂ;bﬂz_(a;bl‘ 4
ot _

J(J—a](x—b}&

Sode = dt

Question 16:
dx+1

V2x 4+ x-3

Answer

Let 4x+1= Ai(zxf +x—3)+ﬂ
dx

= 4x+1=A(4x+1)+B
=dx+1l=44Ax+ 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

let2x* + x -3 =t %
&
#(4x + 1) dx = dt \\\
N\

j dx+1

J2xt v x—

Question 17:
x+2
vx' =1

Answer

d
Letx+2=AE(x‘—1)+B (1)

= x+2= A[EI)+B

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

2.4=1:‘»A=l
2

B=2

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

42 12[2::)+2
Then,j‘mdrzj‘mdr
L N N
_QIsz ]4 ijz_]ix @)

1 2x 5
In — |——=dx. letx" —1=¢1 = 2xdv=dl
zjxﬂf—l

gt EN
%[zﬁ] \‘\\Q
&

I%dr:vﬁ+21og‘x+ X
g
Q)

Question 18:
S5x-2
14+2x+3x°

Answer

Let Sx—2= Ai(1+2x+3x2]+3
dx

=5x-2=A4(2+6x)+B

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

241B=2=B=—1

-

i

s 5x- 2——(2 6x}+(—%]

5y 2 §{2+6x}—131
- B 2
1+ 2x+3x 1+ 2x+3x
_[ 2+6x ]1 1

.
L+2x4+3x° 3 J142x 43 &
2+6x | Q)

Let], = [————dvand 1, = [

14+ 2x 4+ 3x° 14+ 2x + 3x°
. J-Sx—zszrzijl _Efz
1+2x+3x 6 3

j 2+ﬁx
1+2x+3x"
Let 1+2x+3x" =¢

NS
:I(zj ﬁ;}dx=df / \\Q®

¢

I, = loglt| A Q’Q)

I = I0g|l+2x+3»\
B S S
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[+2x+3x* can be written as I+3[x2+%x],

Theretore,

]+3[12+3x]
3
=I+3[x2+zx+l—l]
3 9 9
=I+3[x+l—) 1
3) 3
2
=E+3[x+l]
3 3

ke S

-(3)

Substituting equations (2) and (3) in equation (1), we obtain
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JHZ:;@:: z[lﬂg|l+2x+3x1u—131 [Jitan"[;}j_;l]]+c

5 5 11 o 3x+1
="log|l4+2x+3x" -—=t —[|4C
6 og| x+3x ) an [ 7 ]

Question 19:
tx+7
(x—5)(x—4)
Answer
bx+7 _ bx+7
J{x—S}{x—LI] V¥ —9x+20

Let 6x+7 = Ai(x3—9x+zu]+3
dx

= 6x+7=A(2x-9)+B

Equating the coefficients of x and constar@ we obtain
2A=6=>A=3 \ ::

—9A+B=7=B=3

“B6X+7=3(2x—-9)+34
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I 6x+7 I3[2x 9)+34
Jx? —9x+ 20 Oy + zu
2x-9 1
=3 dv+34 x
'[ul' f_0x+20 '[s.l' 0y +20
-9
Let ], = —dx and [, = S Y
VX' =9x+20 jxf.x —OQx 420
B+ 7
R S S § S 'Y | 1
Iw}'xl—91+2ﬂ Lo 0
Then,

1 Q
Let x* —9x +92D+=21 ‘\}QQ)
= (2x-9)dx =

2 i":'dx dt \Q)

v ~
i
1 =24x" =9x+20 Q -(2)

and /, —fm"‘ \\
\Q)

= =
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1 —9x 420 can be written as x° —9x+2[}+%—%.

Therefore,

x! —‘e'i‘x+2[l+ﬂ—ﬂ
4 4

:’:«I,:j - —dx
{=3)-()
- log [x_g}rm

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

bx+ 7 9
Imdx 3|:2 X —9,1'4- {]:|+3¢®—5 +
\ 9

Question 20:
x+2
Vax—x*

Answer

Letx+2 =Ai(4x—x2]+3
dx
=x+2=4(4-2x)+B

Equating the coefficients of x and constant term on both sides, we obtain
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A== A=—1
2
44+B=2=B=4

:>{x+2}=—%(4—2.x}+4

42 (4- 2x]+4

‘:J‘Jtl.r—x _J‘ u"&lx x

‘l-v'rrﬂr.r x’ “ +4jv"4x—x2dr

L= A2 and 1, [—d Q’)&*

Vidx—x’ 4 -y ’Q
j X2 ;.’1+4.’2 | é&x)
Then. /, = J’E \\

Let dx—x? =1 ®
= (4 - 2x)dx = dt ~ Q

Aé\ (2)

= dx—x :—(—4x+x!)
=(—4x+x*+4-4)
=4-(x=2Y

- () -(s-2)
Afx-2
;_IW = sin [ ] ~(3)

Using equations (2) and (3) in (1), we obtain
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jv{% ( M)+4sin"[x—;2]+c
= Jax—x? +4sin™ (%]H:

Question 21:
x+2
V' +2x+3
Answer
j- x+2} JZ[x+2)
X +2x+ Vxl+2x+3
_ J' 2x+4
VX' +2x43
- 2x42 1
iRl

Let, = I 2x+2

VXt +2x43

I—dx A+

drand/, =

(1)

Let x> + 2x +3 =t

= (2x + 2) dx =dt
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i
.r,=J'\E:2JE:2 X +2x4+3 -(2)

1
L[t
’ Jxt+2x+3

= x4 2x4+3=x 4 2x 4142 = (x+1) +(~..E)1

.',f_,_=_[ ] 2{;d:'c=1nt]1=;_‘(.1c+]:|+~.,l':u:2+2x+3‘
(x+])2+(\ﬁ]

Using equations (2) and (3) in (1), we obtain &
WJx' +2x+3 |+log|(x+1)++/x° +~2; gz&
Iu‘x +2x+3 [ } ‘( )
x +2x+3+10g‘{x+1]+v‘x +2x+3 ‘+C\\Q)

Question 22:

x+3
¥ -2x-5 Q
Answer

Let (x+3)=4 x“w—%%

{x+3}=A{2x—

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

dA=l=> A=1
2
24+B=3>B=4

{_Hz]:%{zx-z)m

|
s J(2v-2)+4
:“.-'I = 4=
X -2x-5 X —2x-5
1 2x-2 1
_ L dx+4 dx
EJ-xz—Ex—S If—?x—ﬁ
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Lngtflz zlr—-zd:xand,‘lz Z;dx
x°=2x-5 x'=2x-35

I(xI—ZI—S} . I, +41, (1)

2x=-2 e

Then, /, = -[xz—Qx—S

Letx’ —2x-5=¢
= (2x—2)dx=dr

=1 = G 1| = log|x* —2x -5 -(2)
o )
A e Q\)S\

=‘[(x1—2,:+l]—6dx \

o &

Y S S
(x=1) +(6) | ®
- mg[i:::‘%] \\Q -0)

Substituting (2) andd(3) in ( btain
4 Ioglx-]_£|+(:

2J6  |x—1+6|
2 itV
-JE x—l+-u"g

Question 23:

Sx+3
VXt +4x+10
Answer
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Let 5x+3=Ai(x3+4x+m]+B
d
=5x+3=4(2x+4)+ B

Equating the coefficients of x and constant term, we obtain

2A=5:>A=§

dA+B=3=8=-7

25X 43 =%[2x+4]—?

{Zx +4)-7
Sx+3 gy = o Qﬁ

=
I\:’xz+4x+]l'} w'rr +4x+10 K A

2x+4
I X +4_r+1 _Tj

2x+4

Letf, = —fix df =

Vx* +4x+l!} '[

5x+3
. =71, A1
.[.Ex +d4x+10 \Q (]‘
2x+4 \

Then, /, =

J‘xjx +4x41
Letx® +4x+10=¢ Q)
S (2x+4)de=d \&

:}II= %:2\]‘?;

-(2)

1
Y I S
. I#xz +4x+10
- 1
) '[.J[Js:2 +4x+ 4)+ﬁ

:J' ! _dx

(x+ 2}3 + {u”g)
= |Og‘(.r+ 2)x? +4x+l{}‘ .(3)

Using equations (2) and (3) in (1), we obtain
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Sx+3 |: i| 3
2 +4x+10 —Tlﬂg‘ x4+2)+Vx +4x 410 +C
I\F.r +4x+10 ( )
=5Vx* +4x+10-Tlog (x+2]+~..’x1+4,x+lt}‘+c

Question 24:

J‘ dx
Iz +2x+2 equa|s

A.xtan' (x + 1)+ C

B.tan ' (x + 1) + C \
C.(x+1)tan'x+C é
D.tan" ! x + C A

Answer

ijﬂzz-[(fﬁf”) ! \\Q)

1
- x +1) +{I) Q
= [tan X +] ]+
Hence, the correct Answer is B

»&%

Question 25:
J‘ dx

VOx —4x* equals

el
()
5
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L gin™! [—g'r_3]+ C
D. 2 9

Answer

J' dx
VOx — 4y’

Hence, the correct Answer is B.
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Exercise 7.5

Question 1:
X

[Jr+ 1}{1 +2}

Answer

X __ 4 . B
(x+l}(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 N A
2A+B=0 Q\)\\
On solving, we obtain ‘ \
A=-land B=2

, x = N Q)
Cx)(x+2) (x41) (x+2) ®

x -1
- j{x+1}(x+2]dx B j{x+ 1)

=—log x+®
A |Q;
—]&& 2) —loglx+1/+C

r+2}i+c

og|x+2|+(,‘

¥ (x+1)
Question 2:
1
=9
Answer
1 A B

L G3)(3-3) (x43) (x-3)

1=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 and 8 = l
6 6
. 1 -1 |
“(x+3)(x=3) 6(x+3) 6(x-3)

= J(le_g)"“ﬁf(ﬁ{iafﬁixl-ﬂ%

= —élﬂg|x+3|+%log x-3]+C

&
N
+C s%
Question 3: ‘ f\

D

3x-1 \
[x—l}{x—Z][r—3} \

Answer

+ B + ¢
Lt[r—l}(x—z {I—Z] [1‘-3}
3x—1=A(x=2)(x-3) BB [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=-5,andC=4
Ix—1 | 5 4

T )(E-2)(3-3) (- (-2) T (5-3)
3x-1 Sl s 4
:”I(x—mx—zux—z}”‘“I{(x—u (x-2) [r—ﬂ}’

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

(x=1)(x=2)(x-3)
Answer
X _ A N B . C
Let [x_l}(x'zl[x‘ﬂ' [r—l) {x-z] [1-_3}
v=A(x=2)(x=3)+ B(xr-1)(x-3)+ C(x1)(x-2) (1)

1

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

. x _r 2 3
C(r-D(x=2)(x-3) 2(x-1) (x-2) 2(x-
1 2

:>! al ‘f’f:j{ _
(x=1)(x-2)(x-3) 2(x-1) (x-
1 %,

—2|+%E0g|x—3 +C

Question 5:

2x
¥ 4+3x+2

Answer

2x __ 4 B
Let X +3x+2 {x+1) [_r+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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w2 4
Cx1)(x+2) (x+1) (x+2)

2x 4 2
= e I{Wﬂ}”“

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

Question 6:

[
x(l—Zr}

Answer Qﬁ
It can be seen that the given integrand is not a proper Pa@
Therefore, on dividing (1 — x?) by x(1 — 2x), w ta|

1-x° LI 2-x
x{l—Zx] 2 2 [1 2x]

2-x __

Let x{l—lr] X l 2': \Q
=(2-x)=A(1-2x)+Bx ) (1)

d\v&gﬁtmn (1), we obtain

Substituting x =

A=2andB=3

2—x 2 3
=—+

x[l-ix} x 1-2x

Substituting in equation (1), we obtain
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1-x* 1 12 3
x(1—2x]_5+5{§+[1—2x}]
-7 I 1(2 3
- j:u:{l-EJc'}dx: J-{E-'_E(_—I- 1 -zxj}‘b
22 }Iug|l—2x|+C

X
=E+Iog|x|—zlog|l—2x|+c

Question 7: Q’)\%

(x2+lj)f{x—]} A
Answer \Q\)\

x AI+B C
Let (x1+1)(x—l} ( x° ) (x—1) Q)

x=(dx+B)(x-1)+C(x"+1)
x=Ax"—Ax+Bx-B+Cx’ +C

=§+Iug|x|

Equating the coefﬁaents of x?, constant term, we obtain
A+C=0
—A+B=1 \

-B+C=0
On solving these equati

A:—l,ﬁ':l,andc:l
2 2 2

s, we obtain

From equation (1), we obtain
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x 1o 1o 1 11
:'I(x’-n][x-l)_ 2Ix3+1dx+zfx3+ldx+2 =

_ ] I 22,1: e+ Lan x4 ) log x—1|+C
4-°x"+1 2 2

Consider i1:1!’:&1».—‘:1 )=t = 2xdv=dt
¥ +1

2 o 3
= j'xzi]dx: J‘: =log t|:1ng|x‘ +I| Q‘ﬁ
§Q '
TR T
J‘m=—ilﬂgx +I‘+§lun 'x+5| @\

Question 8: Q
ot \\\

(x=1) (x+2) ‘
| +2 S Q)Q)

Answer

X

[x— 1}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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_,4 :E and C = __2
9 9
) X _ 2 R 2
C(x=1(x+2) 9(x-1) 3(x-1)" 9(x+2)

x 20 1 1 1 2. 1
= |l———dv=" | ——dv+ - |——dvr - | ——
I(x_lf[ﬂg} 9“.{;:—1] 3“.{1_1]2 QI(x+2]

2 1 =17y 2
=alog|x—l|+§[ﬁ]—alug|x+2+C

20 x-1) 1

T9 B2 30 -)

Question 9: \
3x+5 Q)
X —xt —x+] \\
Answer Q)
3x+5 3x+5 ®
¥ =x —x+l (x=1) (x+1) Q

3x+5 A

=

— :

e =07+ CD (D
m@%v{x—lf

# C (¥ +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:—l and C=l
2 2

+C

3x+5=A(x-1)
3x+5= A(x2 —1)+
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. 3x+5 _ -l . 4 N 1
C(e=1) (x41) 2(x-1) (x-1) 2(x41)
3x+5 d"z—lj%l

Jeyen)

i P
+4’[(x—1}2 +§j{x+l)

=—%Iug|x—l|+4(x_—_lJ+%log x+1+C

4

ey’

Question 10: Qﬁ
: 2x-3 . A

(x* —1)(2x+3) Q\)\\

Answer ‘
2x=3 3 2x =3 \\
(" =1)(20+3)  (x+1)(x—1)(2x+3) Q)

x+1

2x-3 __ A
Let [x+]:|{x-l]|:2x+3] (x
= (2x-3)=A(x- 1}(21+1}+ 2x+3)+C(x+1)(x-1)

= (2x-3)=d(2+ A?

= (2x-3)=(24

+5x+3 +C x —l)
+ 4+53)x+(—3A+3B C)
Equating the coefficie x? and x, we obtain

B=-t 422 andc=-2%
10" 2
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. 2x-3 s 1 24
C(x1)(x=1)(2x+3)  2(x+1) 10(x—1) 5(2x+3)

2x-3 5 1 1 ! 24 1 E
- I(xz—I)(2x+3)dx_5j(x+l}ﬂ_ﬁ-[Jr—l _?I{zﬁaj
5 1 24
= Elﬂg x+1 —ﬁlng|.x—l|—mlug|2x+3|

:gl{}g x+1 —%lﬂg|.x—l|—%log|2.x+3 +C

Questsizn 11: &
L &
[.Jc+]]{.rc2 —4] \‘\\A

&

Answer

Sx B 5x | \
I[x+1}(x:—4]_(.r+l]{x+2]{x—2} é

5x A4 B
Let [x+1}{x+2}(.r—2} {x+1

Sx=A(x+2)(x=2)+B(x+1)(x—

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

Substituting x = —1&, anq%ectively in equation (1), we obtain

. Sx h AN N 5
(D) (x+2)(x=2) 3(x+1) 2(x+2) 6(x-2)

5 1 5 1 [ 5 1 :
:}'I-x+l [.r } =§-‘mm_gf{x+2] +E'|-[x—2)

= glog|x+l —%Iog x+2|+§lng|x—2|+(:

Question 12:

o ax+l

¥ =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

P ax+l 2x+1
=x+

-1 ¥l
2x+1 A B
T x)
Lot (x+1)
2x+1=A(x-1)+B(x+1) (1)
Substituting x = 1 and —1 in equation (1), we obtain o%

it a3 xR
N

X +x+1 I 3 p )
S T Y P Y \Q)
’G |

X +x+l .
:‘-“x— dr!dr+ Ix+l E
=x—2_+—l-:}g|x 0% +C
Question 13:
2

(1-x)(1+x7)

Answer
2 A Bx+4C

o) (-n) (1)
2= A(1+x" )+ (Bx+C)(1-x)

2=A+ Ax’ +Bx—Bx" +C—Cx
Equating the coefficient of x?, 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

. _ | +x+1
C(-a)(1ex) 1ex 14
2 ! x |
:J‘(I—x]{l+x3)a&f:Jl—xdr+'|-l+x1m‘+[l+x3dx
I 1 2x l
=l et fie

= —log|x—I|+%Iog|]+.rz|+1an" x+C

E’n 14: | é\§
(x+2) \\
Answe}rx_I %

{x+2}1 I+2 (x+2}
=3x-1=A(x+2)+B

Let

Equating the coefficient of x a ant term, we obtain

A=3 ‘\&Sb

2A+B=-15B=—
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S 3x-1 37
C(x+2) (x+2) (x+2)

X

{x+ 2)1

3x-1 1
= !I:x+2]2 dx=3jmdx-?j

:3|{)g|r+2|-7[ﬁ]+c

=3I(}g|x+2|+L+C

(x+2)

\@&\
e é)\

Answer «

1 I _ | \
(x“—l]_(xz—l][sz) [x+1){x—l}(1+ 2 Q)
L 1 A \ D

[x+1}{x—1][l+x2) (x
I=A(x=1)(x* +1)+B(x+1)(x&])
I=A(x3+x—x2—l L %I

X
1=(A+B+C)x’

)+ Cel+ D> =Cx-D
k’ D)x" +(A+ B=C)x+(-4+B-D)

Equating the coefficie °, x?, x, and constant term, we obtain
A+B+C=10

-A+B+D=10

A+B-C=10

-A+B-D=1

On solving these equations, we obtain

a=-L2p-Lc-0 adp=-1
4" 4 2
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I -1 I 1

':f—|_4p44yﬂﬂx—u_zpﬁ+q

——llog|x—l|+&Iog|x—]|—%tan" x+C

x—1
log—
x+1

—llan"x+(3
2

1
4

Question 16:
1

x(x"+1
[ ) [Hint: multiply numerator and denominator by x”

Answer
1
X [r + ])

Multiplying numerator and denominator by x" % tain

1 _ X _ x"
x(x"+l) x"'lx[x"+1) x"(x"

Letx" =1 = x"dv =dt

ol
B Ix(x"+l]dx IA +1

1 Ay
W) 1

I=A(1+1)+ Bt

Let

(1)

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

A=1landB=-1
b1
Ct(e+1) 1 (141)
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i)

1
==11 -1 1| |+C
! gl -t 1]

= -%[]ng|x"| - lug|x" + 1|] +C
=llog i +C
H x"+1

Question 17: *
cosX N @
(I=sinx})(2-sinx) [Hint: Put sin x = ¢] é\)\

Answer ‘
Cos X ,
(1-sinx)(2-sinx) %
Let sinx=¢ = cosxdy=dt ®
Cosx
dr =
I(l—sinx}{?l—sinx] N '.- |

|
Let ————=
¢ (1-1

)(2-1)

1= A(2-1)+B(1™

A

Substituting £t = 2 and t =1 in equation (1), we obtain
A=1landB=-1
1 1

: 1 ~ ~
T(1-0)(2-1) (1-1) (2-1)
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fﬂ szﬁ; sin ) :j{i'ﬁ}d r

=—Iug|l-r|+lug|2-.r|+C

+C

2-
=log|— =

2—sinx
I—sinx

+C

= Iog‘

Question 18:
{x1+3){x3+4] ~$
@

{xz +l){,1<:2 +2) L [4,1'2 + ]U] \\

(.r:l +3)(,1n:2 +4) B (x? +3)(xE +4]

4x* +10 Ax+B
{x" +3}(x +4) (x +3)

4x° +10=(Ax+ B)(x* +4)+
Y +3Cx+ Dx* +3D
% 44+3C)x+(4B+3D)

x>, x?, x, and constant term, we obtain

Let

4x* +10 = Ax* +4Ax
4’ +10=(A+C

Equating the coeffici
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

. 4xT+10 2 6
() () ()
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(x' +1)(x"+2) i [ -2 6 ]

(x2+3)( +4] +3] [x +4

j.x+l.:c+2
- _
X+JI+4 x+3 x+4]

3 2
Question 19: \
2x (D)

o

(¥ +1)(x7 +3)

Let x? —t:2xd\\

) 2x

N I(x2+])(x3+3 j|[r+1] (r+3)
1 _ A N B

) +3) () (+3)

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

(1)

Substituting t = =3 and t = —1 in equation (1), we obtain
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TN (+3) 2(e+1) 2(1+3)

- I( { ' 13) =I{2(rl+1}_2(:|+3)}d"

I |
=Elog|[:+l}|—510g|:+3|+c

=l|0 —I+1+C &
r+3 \
| X +1 \\Q)
=—1 C .
2 Bl \\\

Question 20: \\%
| Q;:
x(xt —l)
Answer \\Q
1
x(x* —l)

Multiplying nume

Let x* = t = 4x3dx = dt

) 1 1¢ d
o I—x(x4_1)dr=zjf{ril]

Page 96 of 216



Class XII Chapter 7 - Integrals

Maths

1 A B
==+ —

Lﬂr{r—l} ro(r=1)

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

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

|
r[r+l}—T+_:
| 1 -1 1
= -[x(x’—_])d.r:E-[{T-l-:}df
1

= E[_ log |t| +log|e - l|] +C

|
= Liog/ = +cC
4 % \
r-|
i x—l+c P~

=—lo
4 & X

Question 21: \\
1

(e"-1) [Hint: Put e 2,1 Q)
Anslwer »\Q)
(e”—]]

Let e =t = e*dx = dt

1 1 dt 1
= o L L
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Let =4, B
te=1) ¢ -1
Il=A(r—1)+ Br (1)
Substituting t = 1 and t = 0 in equation (1), we obtain
A=-landB=1
1 -1 1

SPTTES) PP

+C

1 -
= L(r_]}d:—lng—

e -1

e X

\\cggéx
N

Question 22: \\
xdx
I—equals

(-1)(x-2)

=log +C

lngﬂﬂi \Q
A. 2
log|-—— .x: 2] A
B.
log
C.
b. 1og|{x—l][x—2)|+(:
Answer
et * - A + B
(- )E-2) (1) (x-2)
x=A(x-2)+B(x-1) (1)

Substituting x = 1 and 2 in (1), we obtain
A=-1land B =2
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X 1 2

T2 () (6-2)
Y o=l 2 Ly
:”I(x-u(x-z] _j{[x—l} (x—?]}d

=—log|x-1|+2log|x-2|+C
(c2)

x-=1

=log +C

Hence, the correct Answer is B.

Question 23:
d N Q
J‘x(f—xﬂ]equals \\

I 3
| ——log(x* +1 \
okl hg( 1) \
1 2
| -1 " +1
. l;lg|x|+2 og(x* +1)+C :®
¢ N

1 2
-lug|x|+§log[x' +‘]) -

c. Q)
o %Iog|x|+log( \ Q}
Answer

Lo | _A BreC

=4 —
x(x2+l} ¥ x4+l
I=A(x* +1)+(Bx+C)x
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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1 1, -x
”x(xz+l)_x o+l

S S {1_%},&
,t(x2+l] x o oxT+1

- I-:}glx|—%]ng|x2 +1+C

Hence, the correct Answer is A.
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Exercise 7.6

Question 1:
X sin x

Answer

Lot T I.xsin.rdx

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

[ =x fsinx dv - J{[%x] [sinx dr}dr Q)K\

= x(~cosx)- Il-(—msx}a!t : ‘\

=-—xcosx+sinx+C \®
Question 2: Q)
xsin3x

Answer

Lot ] = I.rsin?:xcit

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

obtain

I =x|sin3x dv - 1 smwraﬁc}

A 45

- i 1
= Lﬁh+§ cos3x dx

3

_ x 1.
=ﬂ+—sm3x+ﬂ
3 9

Question 3:

e
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Answer
et 17 Ix:e'de
Taking x? as first function and e* as second function and integrating by parts, we obtain
I=x' IeI dx — I{[if] Je”cix}cir
dlx
=x'e" - Ilr-e‘dr

=x‘e" =2 |x-e'dx

Again integrating by parts, we obtain '&
= x'e" —2[1- Ie”cir - I{(i:‘"} Ie"dr}dx] @
dy N Q\

= x'e* -2 [xe" - Jer’dx} Q}}‘
=x'e" -2 [x -e'
= x'e" - erri 2e" 1 C ,.\Q}\\
w

:e"(x1—2x+2]+(? Q

Question 4:

x logx

Answer A \Q)Q

I = |xlog xdx \
o 1 e x
Taking log x as first function and x as second function and integrating by parts, we

obtain

I =|ong'x dx — {[%logx] J‘x dx}a‘.r

X 1 X
—logx- - [~ X g
N M

2
_x lugx_j-idr
2 2
2 2
_x logx x +C
2 4
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Question 5:
x log 2x

Answer
Lot I= Ix log 2.xdx

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

I= lﬂgix_[x e — J{(%Elﬂng Ix r:ir}a{x

:Iogix-x —!2 2 dx

2 Y2x 2 ~$
_leugZx x \
== —jzdx" %
_xﬂngﬁx_i_{_c
2 4

Question 6:
x?log x

Answer

."— x log x dx O

Let

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

obtain

I= long-x v — d—logx jx dx}

3 ;
:Iogx[%]— Lidr

x 3
3 .
_x Ic:gx_J-x_dx
3 3
3 3
_x Iogx_x_+c
3 9
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Question 7:
ysin ' x
Answer

I = |xsin " x dx
Let -[

-
Taking 3 X 35 first function and x as second function and integrating by parts, we
obtain

[ =sin"x x dx—j{[%sin '.x] Jix a&c}dx

=sin'11[x;]—_[ I Q’)\%

Vi-xt 2

sinT'x 1

| —
2 2
2 I
~ xsin I"']_ll
2 2

2
_x'sin'x 1
2
sinT'x 1
= + —
2 21
*sin'x x A
== P—sin x——sin x+C
2 4 4 2

=i[2x2 - l)s.in'l x+% Vi—x +C

Question 8:
vtan ' x

Answer

I=|xtan ' x dvr
Let
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" _I - . - . -
Taking '@ X a5 first function and x as second function and integrating by parts, we

obtain

I=tan"" x [xeb— I{[%tan" x] J-xcdr}dr

S I X
=tan”' x| — |- —
[2] 3

xl

_xztan'x_l—.‘
2 2+
_xzmn"x_l x1+l_ | .
2 201+ 1447 ‘\
_xztan'l_t 1 1 1 e %
2 2 14x°
2 -1
_xtan ¥ x—l(x—tan" x]+C
2 2

-

b 1
=Y tan' x—Z+—tan" x+C
2 2 2

Question 9:
yeos ' x
Answer

I=|xcos '«
Let -[

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

obtain
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I=cos'1xszit—I [ims'] ijxdx dx
dx
o2
=¢08 x——I—-—dx
1-x* 2

x° cos ]x__Il-r -1

2 v1=-x*

T

xeosty 1 < 1
- ‘Ef”ﬁ‘_*‘d’“‘af[,

ke Q)\%

o [ vas \\Q)

:::.’_rwfl——r—j Jl—xjrdx , Q)
= xy/1=x° —;

]—t

=1 =xyl-x° -{ju"l

=1 =xjl-x° —{I,+ms"x}
=21 =xyl-x" —cos ' x

aﬁ:+I —

JI%}

Substituting in (1). we obtain

-1
7= XCO5 X_l(i III—IE _lm_lx]—%ﬂﬂs_l x

2 212 2

=(2x;-]]ms t—— 1-x" +C




Class XII

Chapter 7 - Integrals

Maths

Question 10:

(sin ' .11:)2

Answer

Taking
obtain

I :(sin 'x) jlrix— j‘{%(sin ‘:lr):5 ~ _“ldr}dx
2sin”'x

-~ (sin lx)z-x—fﬁux
= x(sin"x) + fsin 'x-[

AT
ZI(SII'I x) +

T
:x(sm I) +

Question 11:

xcos x
J1=x*

Answer

et I= I{sin '.r)2~l dy
(sin )

dx

’ ) as first function and 1 as second function and integrating by parts, we
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I 2 cos ' xdx

2 i-a?

—2x

| )
Taking ©9s ' X as first function and [ I-x as second function and integrating by parts,

we obtain

;E'_ms-'x&ﬁ—fﬁ'z‘“{mdr} &
241-+ cos '+ 2 \ik%

-1
2
:%]_2\1'1—,1-3 COs |x+2x:|+c \\Q)

I=x" cos 'x+x:|+C

Question 12:

X SECz X

Answer

Let

Taking x as first fun d sec’x as second function and integrating by parts, we

obtain

[ =x fsec® xd— [H%x} Iseczxdx}dx

=xtanx — Jl -tan xdx

= xtan x+ log|cos x| +C

Question 13:
tan " x

Answer
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~ . [
Lot 1= I] tan  xdx

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

I=tan™" x [ldv - j{[%m" x} Ji -dx}dr

= tan 'x-x—J ! _.xdx
1+x

=xta_n"x—lj zx*dx
2 +x"

o
=x[a_n"x—%lﬂg|l+x2|+c @%
= xtan 'x—élog(]+x2}+c Q\)}\

Question 14:

x[l-’.’.«gx}2

Answer

-

I= Ix[logx} dbx

Taking {logx}_as

obtain

1=(logx)’ [xdx- fhtgmgx]z } jxcﬁr}dx

2 2
=%{10gx}1 —[Izlngx-i-%aﬁc}

ikt %n@nd 1 as second function and integrating by parts, we

2
= "7‘:?{1;:-3:[:}1 - leogxdx

Again integrating by parts, we obtain
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I =%:(|Dgx]2 {long‘xdr— ]’{[%logx] j.rdx}cix}

2 -I 2
%(Iogx) —|i%—10gx— I_.dexj|

2

x
(Iogx] —?log X+— Ix:ir

4

(Iogx] —%lngx+%+€

“

M|H“ M|H

e @\

Answer

f\\%\
e I{xz +1)|Dgxc£r=fx2 log x dx + j’logx

letI=1 + I, .. (1)
I = Jx“ logxdxa

Where, nd

I = sz log xdx

Taking log x as first function a ( second function and integrating by parts, we
obtain Q)

I, =logx— IIIIiI' - \{S{_\J J.r"cix}

¥ el X
=logx-——|—- —dx
er 03

x li¢s
=?ﬂlugx—§‘( Ix QTI)
=%lngx—%+cl e (2)

I =Jlogxcir

Taking log x as first function and 1 as second function and integrating by parts, we
obtain
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1, =lnngl-dr—‘[{[%logx] fld.x}

=logx-x- Il-xdr
X
=xlogx— Ildx
=xlogx—x+C, - (3)

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

3 3
i =I—]ngx—x?+(:,+x|{::jg;_1r—1r+'[:2

3 %
=£lngx—§+xlogx—x+{c,+Cl} Q)\

=[?+x]|0gx—3—x+c %\\

Question 16:
" (sinx+cosx) ®
Answer \\Q

Lot I= I {smx+msx )
Letf[x):sinx

\

- f'(x)=cosx
o= Ie’{f(x]+f‘{x} dx
j‘ef{f{x}+f-{x}}dx=eff(x}w

It is known that,

Sl=e"sinx+C

Question 17:

xe'

[l+x]

(]
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Answer

f=_[(li)2 J‘{{Hx}}

i

I+x {1+x]

IR Q)\\\
R

:::'J' xe' dv = I f{x +f{x}}

(1) \Q)
It is known that, J‘L’F{f{x}ﬂf'{x}}dx: e f(

j-xe‘

iy dx:ﬁﬁ \\Q®

Question 18:

l+sm.r \Q)
]+ca3x
Answer
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o T+sinx
&
1+cosx

.2 X 2 X LX X
SN~ —4+¢0s8” —+2s5in— cos—
2 2 2 2

2cos’

[\JI-&

|—; M|—' [-._;|_|
H

x

e*[1+sin v]dx

| I

1+cosx)

et tan'5=f{x}lj f’(x)=55e¢; 2

[ {f (x)+ 1 (x)}de=e"f(x)+C

From equation (1), we obtain

It is known that,

X l 2
I—E ( +Smx]rir=e“ tan =+ C
[l+{:05x] 2

Question 19:
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Letf= |&* l—i:|ci\:

1 , ___1
__f{x}lj f{x)_x:

Also, let ¥

It is known that, J‘L’F{f{x]ﬁf'{x]}dx: e'f(x)+C

X

Question 20:
(I—B}E’T

{I _I].'!

Answer

i

[ { £ (x)+ ' (x)} e =" f(x)+C

It is known that,
,‘.Iex {x—_%d;m ¢ __iC
(x=1) (x=1)

Question 21:

e sinx

Answer
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et = Ie““sin xdx (1)

Integrating by parts, we obtain

I =sinx [e*dv~ j{(%sin xJ J‘ehdx}aﬁr

Ix ix
e

= { =sir1.r‘——‘|.cosx~€
2 2

dx

—1=< smx_l‘l- * cos xdv
2

Again integrating by parts, we obtain %
2 o K
po e sinx | msxjel”cix—j 4 cosx jel”dx dx Q)
2 2 dx N

2p = 2x Ir

2 . Ix
e"siny 1| e cosx 1 L.
== ——{ 7 T3 e’" sin xdx Q)

2 2

~esinx e cosx

1
=/ ——1 From (1
2 4 4 <:> (From (1]
1 e-sinx ¢ cosx
= f+—]= it '
4 2 4 qz}

-

5, e sinx
==I=
4 2

4 [eh sin x

=f==
5| 2

2

—=F

5 [2sinx—cosx]+C

Question 22:

. 1( 2x ]
sin -
I+ x

Answer

Let¥=tané o dx=sec’ @ df
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sosin’ [ 2x . ] =sin' (ﬂj =sin"' (sin 20)
1+ l+tan~ & - 20

fsin” [:’;2 ]dx= [20-se? 6.0 -2[0-sec'0d0

Integrating by parts, we obtain

2[9. [sec? 6d6 - j{(% 3] [sec’ ﬂdﬂ} dﬂ}

E:H-mnﬁ'— Imn&dﬂ]

O

1
I

[ 61an 6+ log|cos 6*|:| +C

e

Il
I

xtan”' x + log

M+t

=2xtan x+'7'|:——10g(l+.x }+C

=2xtan”' x—lng 1+x Q

Question 23:

1 ox
[x
equals

a&

(A) %e"’ +C (B) %e +C
(C) %e"’ +C (D) %e +C
Answer

I= J.xze"] dx
Let

Also, let ¥ =f[ 3x°dx =dt

R

| | 2
=2xtan”' x+2lo (1+_r )2+cC \
e (&

EN
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=1 =% Ie‘a’r

=—¢" +C
3

Hence, the correct Answer is A.

Question 24:

fer secx 1+ tan x)dx
equals

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

fe" secx( 1+ tan x)dx

Let I= Je” secx(l+tanx]dx= j-e:r

Also, let mx:f[-’f}u secxt

It is known that, J“’f{j (x)+f

S =e"secx+C

Hence, the correct r is*B.

A\ \Q)
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Exercise 7.7

Question 1:

Va—x*

Answer

Let/ = [Va—xdx= [J(2) —(x)
It is known that, ‘[\n'az —xtdx = Eu'a: A% Y i

2 2 a

I %44—.& +%sin"§+€ &
=§ 4—x" +2sin '§+C ‘\}Q

Question 2:

2

1—4x°
Answer
Let/ = [V1-4x*dv = [{J(1) -

Let2x=1 = 2dv=d1

It is known that, I de=>Jat -+ sin ' X
2 d
=1 :%Eq‘l—:z +%5in" .r]+C

L 1=+ +lsin" t+C
4 4

:27:'\.#1 —dx’ +i5in" 2x+C
- %q‘l —dx* + isin" 2x+C
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Question 3:

Jxt+4x+6

Answer

Let 7= |Wx’+4x+6 dx
=Iv‘x2+4x+4+2 dx

= jJ(f +4r+4)+2 dx

- [l 2y () N\
It is known that, Ivf +atdy = %n"xi +at+ a—z_ Iog‘x+ u',x‘i+ a* Q)\

2

2
f:{x;— ]-s.l'x2+4x+6+ ilag‘{x+2}+ x4

2 é% s
:Mu'xz+4x+6+lng(x+2}+ x‘j'v& C

2

Q@

| &

Answer

It is known that, jxu',xz —atdx = iu'xz —-a —%Iﬂg x+yxt-a*|+C

2

2
'.fz{x—;_]u'xz +4x+1 —%I+::rg‘i:.x+2:|+x,1'.xr2 +4x+l‘+C

Question 5:
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J1—dx—¥*

Answer
Let ] = le—dtx—xz dx

= [\1-(x" +ax+4-4) ax

= J,,||1+4—{x+2)2 dx
JJ x+2

It is known that, |\a® —x"dx =% a —x' +ﬂ?5in'I Tic &
R\S)

Question 6: &%
Jx' +dx -5 Q
Answer \

Let! = |Wx +4x— dx
NG

It is known that, jxu'f —atdy="x -a —%—I{}g x+x'-a* +C

2

{I+2]~J T+dx— 5——[03‘{x+2 +/xt +4x— ‘+C

2

Question 7:

V143x—x°

Answer
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Let/ = [\1+3x—x"dx
N

= J\/l—(,‘t‘z —3x+2—gjrﬁt
4 4

Question 8:

x +3x

\‘Zf
Let/ = WN
_ JJI x
i I‘j[“ EJ [2) *
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It is known that, J‘«u'xz —a‘dy= %«Jf -a’ —%Iﬂg x+yx'—a’ +C

(2%

(*2) oz
X+ —
= 5 m—%]ng [_x+%j+m +C
2x+3 2
=( x: } fx2+3_r_%]0g [1+%J+ XT+3x

Quest:on 9: Qﬁ

+C

1+

5 N
3
Answer
b'e | 3 | 2 N%
Let/= | l-l—g;ix:S!um;ix:sI (3«

X

I=%|i§u'x3 +9+%§

Question 10:

[Vi+x dx

is equal to
Tl +lln;-g‘:r+«.l'l+x2 +C
A, 2 2
2z
E(1+_~;2)3 +C
B. 3
3
3Jc(]+:u:3]3+[j
c. 3
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% I+ x° +%x3 ]L‘Ig‘x+\l'l+x2 +C
D.

Answer

2
, x a ;
It is known that, |va™ +x7dx = En"az +x° 4+ 3 |0g‘x+ Vxt+a

+C

+C

X |
I«f1+x2a’x= E-“'sz +Elog x+1+x°
Hence, the correct Answer is A.

EN
[V —8x+ Tar Q\§

is equal to

N %(x—d]m+'}log‘x-4+ ¥ -
5 %(x+4]M+910g‘x+4+ ¥ -
c %(x—d}M—Eﬁlo Y —Ex+?‘+C
o, %{x-4]mi<%%+ml+c

Answer

Let/ = |Wx'—8x+Tdc?
[V

= J'J(f ~8x+16) -9 dx
- ooy ) e
It is known that, jxu',xz —atdx= iu'xz -a —%Iﬂg x+yxt—-a*|+C

2

,'.fzﬂv'xz —&x+?—§log‘{x—4}+v‘xz —8::+?‘+C

2

Hence, the correct Answer is D.
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Question 1:

fxdr

Answer

It is known that,

_[:.f' (x)dx=(h- "),],i_ﬂi[f(”}” fla+h)+. .+ j'(c: +(n- l)h)], where h =

Exercise 7.8

b—a
n

Here, a=a, b= b,and_f'(x) =x

j:xdxz(b—a)liﬂi[aﬂa +h).(a+2h). a+(n-1)h] Qﬁ

=(b-a)lim
=(b—a)!Ln;—

=(b-a)lim

=(b-a)lim—| n

o Q@QQ

=(b-a)lim| a+-——"—

nown gy

= (b—a)lim”

(b oyt

= (b —a)lim

:(Gjlﬁn;a+--+ﬂ)+[h+2k+3ﬁ+--+[n—])h]}‘\
;[m+h(1+2+3+...+{n—1))] %$
af )] \\

&
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Question 2:

[(x+1)ar
Answer
Let7 = [ (x+1)ds

It is known that,

Here,a=0, b=35, andf(x)=[x+1}

N
:}h:?:% . \\Q)
N

.-‘E(xﬂ]dx:(S—ﬂ)!‘il}zi{f{ﬂﬁ f[%]+...+f[(

=5|irrll ]+[E+]J+...{l+[
e gy n

~ Slim (1+1+1...1)
N_'*n_ o lanes

. 1[5

=5lim—| n'+ {]+2+

M—.-xn_ ”

Question 3:
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E xdx

Answer

It is known that,

j f(x)dx=(b- a}lmz [f(a}+f[a+h]+f{a+zh] f{a+[n—]}h}],whereh:b_Ta
Here,a=2,b=3, and f(x)=2x"
3-2 1

= h=

mn i

j:xdr[ ]19,2; (2)+f] 2+~ |+ 2y +{n—n’$
o 2

:m% {z]’+[2+%T+(2+%T+,,{2+@ \\A
- ]g}+2-2-{%+;+3+ J”;”H
Ctim L

2
~ lim 22+{2*+[l] +z-2-l}+...+I(2)3+
1+2+... -1
fio2e.+(n-1))

~lim - ' "(""}H
Te=r gy 2

=lim1—

=0 n
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Question 4:

_r (x? - x) dx
Answer

Let [ = _['(xf—x)dx

=f.r2dx—fxdx

Let/=1,~ I, where [, = [ ¥dv and I, = [ xax (1)
It is known that, Qﬁ
.[:f(-f)fﬁ'=(-’J—ﬂ)lir'nllif[ﬂ]+f[ﬂ+h]+f[a+{n—l)®ereh=b;:

1] J:\n
For /, = f Xdx,
a=1b=4 andf(x)=x

op=ttll3

n n

LT R 1
I={ ¥dx=(4 1}]r§11n[f(1

i 2 g p
—3lim 13+[1 3 Qj@}
FI—}I‘n

=3Ii1’nl 13+{1:+

A n

~3lim L (11-t._..+13)+[§]3{12 +2° +,..+(n—1)2}+2~%{I+2+...+(n—1)}}

L S ]
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=3!|£El[n+iz{(ﬂ—l){n6](2n—I)}J{WH
=31ﬂ%[ﬂ+%(1_$][2_£]+ﬁnz—f-]
EE .

=3[1+3+3]

-3[7]

I =2l -(2)
For I, = rxdx.

a=1.b=4, andf(x)=x @

IPRE- \\Q)

o= (4-1)lim— [ (1)+ £ (1+h)+of (a+(n-1)

J!m;;[ +H{1+h)+.+(14(n
_3!|_|.1:—:?|:| [1+E]+ I{ Q

3lin |+1+ S%Ql(n 1)
st N}
EEEH%[H%[I_iH

15
Il == 3
=2 ()

From equations (2) and (3), we obtain
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I=1+1,=21-2-27
2 2
Question 5:
[ e
Answer
Lﬁtf: I]Exdx ..(l)

It is known that,

,[f(x)‘fx (b—a)lim [ a)+ f(a+h)..f

Fore -1 -1, (o) e \1 @Q"
e S@
&
§

Q@
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[IH]hml{ (=1)+ f[ ]H"(—I+2-%]+._.+f(—l+@ﬂ

. ~1+ ~1+2- '“‘l-" 1§
=2lim l[e'] +e[ ’l | J ]}

A= g

1 : 4 & [.-J 1:|2
=2hm e'1[l+c“+c"+c" +¢ "}
n—vx |

an
| -1

L@ "
=2lim—
H—pa n _I

HH‘

I_
=g ><21iml ¢ 1]

A n 1

B E'JXZ(BE —I)

Questlon 6:
x+£ I

Answer

It is known that,

j I (x)dx= (b-ﬁ}hfn [f{u )+ fa+h)+. +f[:r+{n—l}h] whereh—%

Here, a=10, b=4, and_f{x}=x+e
4-0 4
n n

RNES
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= j:[x+;f”};ir = [4—ﬂ]!}iwi[}{ﬂ]{f{h]+|f{2h}+,,,+lj‘{[”_]}h]]
- 4111'[!i:{ﬂ+Eu]+{f‘i+E:"l"r)+{2h+£nn]+...+[{n— h+e™ ”*’]]

AT Ir . _ I[w-l]k]
411r.r.|”hl+{h+e2']+[2h+e‘”‘}+...+{(n )+
= 4tim [

a—rn

=4liml-h{1+2+,.,{n—1)}+ -
mam | e =1

i

:411ml_[§'{”_1}"}+[‘?2:_1” &
el 2 e -1
L &

{h +2h+3h+ .+ (n- l}h}+(1+e”’ R T ”“’)]

Page 131 of 216



Class XII Chapter 7 - Integrals

Maths

Exercise 7.9

Question 1:

L[Jc+]}cfx

Answer

Let/ = [ (x+1)x

J-[x+1] dx:§+x: F[x}

By second fundamental theorem of calculus, we obtain '&

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

(i

2

=2

Question 2: \Q
L—dr

Answer \Q)

Let I = l dx \

[— = log|v = F(x)

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

=log|3|-log|2 = l:}g%

Question 3:

Page 132 of 216



Class XII Chapter 7 - Integrals

Maths

f[4x3—5x2+6x+9}dx

Answer

Let] = f(:if —5x* 4 6x+ O

[(4x" 55+ 6x+9)dx =4[§]— 5[%3} 6(%3]”{*‘]

3

=x"—5%+3x: +9x =F(x)

By second fundamental theorem of calculus, we obtain

[=F(2)-F(1) Qﬁ

I =le* —5'{3—2]3+3(2)2+9{2)}—{{1)* —@H

=[I6—4ﬂ+ll+18] [l—j +3+9]
3 3

—Iﬁ—?+12+lﬂ—l+——3 9

3 Q
3
99 35

64
3

Question 4:

E sin 2xdx

Answer

Let/ = L4 sin 2x dx

[sin 2x e = [_“';2’”]= F(x)

By second fundamental theorem of calculus, we obtain
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I=F{E]—F{U]

Al
ol

=—3lo-1]

!
2

Question 5: s\&
Emsz_xdx Q\\
Answer , \

Let! = L;mshdx

&
ICDSZ_xdx:[Sin:x]zF[x] \Q®

By second fundamental theoren% culus, we obtain

1= F[g]— F(0) A\\Q)
ﬂw[ﬁh

= 1 sinmt —sin(
2

=[0-0]=0

Question 6:

fe”dx

Answer
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Let/ = [[edr
Ie‘cir =e' =F(x)

By second fundamental theorem of calculus, we obtain

~F(5)-F(4)

=¢ —¢'

=¢'(e-1)

vestion 7 Q)\*

Elanxa’x

Answer é\’\

IHI:L:wnxdr \\
F

Itan xdx = —log|cos x| =

By second fundamental theoremx&@ obtain
T
I=F|—|-F(0
(%)-¥0) \
= + lngw}|

+log|l

—log

T
COs—
4

=—log !

NG

~log(2) :

I
=~ log2
2 %

Question 8:

=
E cosecx dy

Answer
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Let/ = _L‘ cosecxdy

Il:uscc x dx =log|cosec x—cotx| = F(x}

By second fundamental theorem of calculus, we obtain
r=f| 2 |-p| L
4 6

n T
= log |cosec——cot —

T T
2 —log cnsec——cm—‘
=log vE—1|—]0g|2—w"§|
1o Y271
\ 2—\1@

Question 9:

dx
(5=

Answer

it %,

y \Q)

j —_— =s8in" x
orem of calculus, we obtain

By second fundame
I =F(1)-F(0) 4
=sin "' (1)-sin"'(0)
=E—{}
2
_n
T2
Question 10:

dx
'E]+.r2
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Answer

Let /= -El+x

J-li =tan"' x=F(x)

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

=tan"'(1)—tan"' (0)

ki
4

dx \Q)

.
J;.rc:—]
i dr %

Answer

Let /=

xz—l
dx 1
J'ch—l_g F{x

By second fundamen theore f alculus, we obtain

I=F(3)-F(2)

Question 12:
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x
Ec053 xdx
Answer

Let /= [;mszxdr

_[Cllslxdxz J[1+C052x]m=x+51n21= ][I+S|n2x]: F{I]
2 2 4 2 2

By second fundamental theorem of calculus, we obtain
T

I=F —|-F(0

)l Q

I|(m sinm sin () %
Sl

[00-0-0 <z§\
=—|—=+0-0-0

2|2 \
_T

4

Question 13: \Q
f xelx

X+

Answer

Let = —dx\&
x +1
x Ex

dx-—]ug ]+x F{x}

x+l

By second fundamental theorem of calculus, we obtain

I=F(3)-F(2)
- iog(1+(3)')-tog(1+(2)")]
2'5[|.;.g(1n}—1ug(5)]

1, (10) 1
=—log| — |=—log2
z“g[ﬁ] 208
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Question 14:

1: 2x1+3 !
Sx7+1
Answer

2x+3

5x +I

]‘ﬁdﬁ—jﬁmfﬁ]

Sx°+1 59 5x+1

_1 jli}x+15
Sx+1

lUx
B '[Sx M

lUx
jix +1

Let/= [ a

5 |Dg(5x +])

Iog[Sx - I)

= F(x) N

By second funda

I =F(1)-F(0)
- {é]ug(h 1) +%tan" [JE)} —{% log (1) + %tﬂﬂ" {9)}
=élngﬁ+%tan"ﬁ

&‘em of calculus, we obtain

Question 15:
_Exe”! dlx

Answer
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Let/ = ‘Exe":dx

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

o =]§ _Ee’d.r

L R
5 e'dt Ee‘ F(t)

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

Question 16:
E 5x°
¥ 4dx 43
Answer
I=
i
Dividing 5x° by
2
. I{S M}d
; X +4x+3

_]‘de_]- 20x+15 !
—I |x3+4x+3

Let

> 20x+15
_[SI]‘ _-l-x2+4x+3
20x+15

[=5-1, where ] = j 3
.I'+I+

(1)

Page 140 of 216



Class XII Chapter 7 - Integrals

Maths

Consider /, = ]%ﬂx—+bdx
{x +4x+8

Let 20x-+15= AL (" +4x+3)+ B
dx

=2Ax+(4A +B)

Equating the coefficients of x and constant term, we obtain
A=10and B = -25

4
f-lsz—+dx

]- dx
PX+ 4x+3 X +dx+3

»
Letx’ +4x+3=t

= (2x+4)dr=dt . \k%\

=1,=10 —-25

! {x+2} \
:Iﬂlngr—zs[alng[x+2_l]] %

x+2+1

= [Iﬂ I{)g(xz + 4x+3)]11 -

23]
4
%ﬁk ]] %['U_ﬁ log5- |{}g2+lug4]

=[10log5+10log3- 10

=[IIH%}logi+[—ID—%}Ingﬁﬁr[Iﬂ—?}lng3+[—lﬂ}+2—;}lngz

=?lﬂgi—?lng4—ilng3+ilmg2

4 10log2] —?[m@ ~log5-log2+log4]

:—1 g3 Jiog
53 2 z

Substituting the value of I; in (1), we obtain
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45 5 5 3
1=5-| Blog> Slog
[2 2% 2‘%2}

5 5 3
=5—==| 9o ——log—
2[ 4 gz}

Question 17:
E(Z sec’ x+x + Z)dx

Answer

Letf:E(ZSEch+r3+2)dx~ | Qﬁ
I(256c2x+x3+2]rtr:2tanx+xT:+2x=F{x} é\&

By second fundamental theorem of calculus,

I:F[E]—F[D)

L
em3s(5) 1) @&?}
S

I I[d T
=2tan—+-—++
4 2

I TN n' \\Q)

2 1024

y
Question 18:

r(sinz X _cos? 5]9&:
! 2 2

Answer
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Let] = ‘[:'[s.in2 %—cosz %jdx

= —f[cnsz X _sin? Ede
2 2

=—fcn5x dx
J-cns_r dr =sinx=F(x)
By second fundamental theorem of calculus, we obtain
I=F(n)-F(0)
= sinmt —sin(
=10

Question 19:

fﬁf+3 !
X +4

Answer

1[4 20 @
X +4

2
ﬁx+3dx—3 2x+1

Ix2+4 - -[::.¢3+4th %

By second fundamental theorem of calculus, we obtain
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1=F(2)-F(0)

- {310g[2: #4)+ tan” [%]}- {3 log(0+ 4)+%‘a"_l(g]}

=3I0g8+étan"1—3[::-g4—§tan'l{l
2 2
—3lﬂg8+3[nj—3log4—ﬂ
21 4
8 m
=3log| — |+—
3[4] 8
in
=3log2+ "~ %
o 2
. Q
Question 20: %\\

e N

Answer ' Q)

Let ! = fl(xe* +s1n— dr
Y
. —C05—
J(xg-u,sinfjdx icﬁ@fﬂ Yy by + 4

T
4

zix——cas—
T 4

T
=X —¢ ——C05—
T 4

“F(x)

By second fundamental theorem of calculus, we obtain
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I=F(1)-F(0)
:[].e‘ -¢' —icns EJ—[i}.e” -’ -ims[}]
b 4 b

—g—g 4( l J+l+4
a2 T
4 22

:1+——
n T

Question 21:

o

2
I+ x" equals

T

c. 6 | |
& \
. 02
Answer A

W&

eorem of calculus, we obtain

By second fundamental
dv -
= F(v3)-F(1)
=tan"'\3-tan'1

_II'[ T
3 4
_r
12

Hence, the correct Answer is D.
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Question 22:

ﬁ dx
4+9x" equals

D. 4

Answer

d dx
I4+9x3 =J{2} +(3x

Put 3x =t = 3dv=dt

j—

By second fundamental theorem of calculus, we obtain
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[rs=r(3)ro

_1 —I[E.E]_lmqn
G 23 (i
=ltan"'l—ﬂ

(i}

Il =
=—w—

6 4

T

Hence, the correct Answer is C. Qﬁ
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Exercise 7.10

Question 1:

'Ex3x+]dx

Answer

[

Letx’ +1=¢ = 2xdv=dr

Whenx =0,t=1andwhenx=1,t=2 &
i R\,
¥ +1 24 ¢

= log] \

= %[lngz ~log1|

=%logi ®
Question 2: 4 %

: JSing cos’ A
_E\/_.;ﬁ P \\

Answer

Let] = E,Iﬂsimﬁmﬂsﬁd = L;‘,I'sinﬁ- cos'dcosd de

Also. et SN =1= cosgdg = dr
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=1

When ¢ =0, r =0 and when ¢ =

o= J: w"?(l—xl)z dr

= [ (14027 )ar

LA

L
=£lr2+11 207 it
.
ioon 7
|2
IR
2 2 2
_2,2 4
3 117
154 +42-132
231
_ 64
231
Question 3:
f . ,[ 2x ]
sin | ——
! l+x
Answer

Also, let x = tanf O dx = sec’6 d6

&=
When x =0, 6 =0 and when x =1,

aH
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I= L: sin”' [%Jseclﬁdﬁ'
= Esin"{sin 26)sec” 8d0
_ [126-sec’ 00
=2fe-m3 6.do

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

I= Ziﬂjsecz 0.do - H[%E] jﬂlﬂdﬂ}dﬁ}: Q;\%
=z:man9—jtan9dﬂ]5 Q\)\ik

=2[ f1an B +log|cos 3|:|E \; |

=2 _%Ian%ﬂag cos% —Ing|cos{}|} \&Q)
E 1

=2 —+log| — |-log] Q
4 g(ﬁ] g]

'z 1
2| X _Zioe2
42 g}

Question 4:
Exu'x+2 (Putx+2=r2]

Answer

f x\fma‘x

Let x + 2 = t> O dx = 2tdt

Whenx=o,r‘=ﬁandwhenx=2,t=2
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Exmiir = ‘[; (II - ENF et
=2 EE(H ~2)dr
=2 EE(H - Etz)dc

.5 3P
_) *‘__EL}
5 3 A

(32 16 4~E+£]

5 3 5 3

-96—8{}—12~E+2{}~.E]

164843 . \ Q
al lﬂ \Q\)\\
_16(2;-5) | Q)
=16J§E;ﬁ+|) Q®

Question 5: A Q)Q)
E sinx c \\
1 4cos” x

Answer

. ]

E sinx .
7 a
l+cos” x

Let cos x = t 0 —sinx dx = dt

T
x=—,1t=10
When x = 0, £t = 1 and when 2
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_—
sinx odr
= jf g dr=- ,r 2
l+cos™ x 1+

o]

=—[tan"' 0—tan"'1]

Question 6:
dx

x+4-x

Answer

d.
-";2.1c+4j‘:—::4:2 B
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th:nx=ﬂ,r=—% andwhenx=2,.l=%

e dx o di
. [Jﬁ] [1] ) '%[Jl_?]z_zz
2 2 2

[EIE=

[ 2044017

_2&—4@]
(5+J]_?
5-17
(5+-17)(5+ 17

[

17 25-17

| 25417 +10417

= log

N7 7| 8

I 42+10417

17 | 8

1 21+ 5417
log
Y17 5 4
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Question 7:

dx
f-m

Answer

£ dx _£ dx _I dx
v 4 2x+ 5 '(x3+2x+l)+4_ '(,r+])2+{2]2

letx+ 1 =t0Odx =dt
Whenx = -1, t=0andwhenx=1,t=2

. de e
B [l{x+]}3+{2]2 = 17 +27

Question 8:

f[l_L]ezvdx A \Q,

x 2%

Answer

1 1 -
(s
xr 2x
Let 2x = t OO 2dx = dt
Whenx =1,t=2andwhenx=2,t=4
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Cef1 1) . (2 2),

r[.r hz)e dx—zf[{ ﬁ]edi
=f(l—l1]e’dt
2\t

Let 1= /()

'l'hen,f’(e‘}=—flz

= _E[]— ! ]e’dz‘: J:e’ [ £(e)+ £ (¢) ] et

- [ ()] Q)\%

a'

Question 9: v
|
A

1 4
The value of the integral “ a is

A. 6
B. 0
C.3
D. 4

Answer
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1
(=)
Letf = | —4dx
3 X
Also, let x =sinf = dv=cosfdd

W’henle‘ Ezsin'{l] and when x=1,0="
3 3 2

1
. sinfB—sin’ 0}
— = [3 %

(5] sin
Ly (e}(l i QQ)\\\
N

= f "|' ] ] (sin Eji(*cgsﬁ}i cos 0 d8 ‘
mo o 51

5 (smﬂ} (msﬁ}%
- -[... n

cosB 0

<l sin *Osin’ 0 ®
L [cosﬁ)i cosec B d \Q
' | J{amﬂ}
E | l[mtﬂ

Let cotfé = t 0 —co do= dt
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When & = sin '[;J t =242 and when 6 —g =

e Q)

=3x2

Q
Hence, the correct Answer is A

Question 10:

. f(x)= Ersinrdr‘.

A. cos x + x sin x
B. x sin x
C. x cos x
D. sin x + x cos x

Answer
f(x)= L‘rsin telt

Integrating by parts, we obtain
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f[x}=rfsinrdr— f{(%rj _[sinrdr}dt
=[#(-cosr)] - E{—cusr}dr

=[-tcosr+sint;

=—xCosx+siny

= f'(x)= —[{x{—sin x )} +cos x]+cosx

=Xxs8inx—Cosx+Cosx

= xsinx Q»)\%

Hence, the correct Answer is B. Q

&
Q@Q’

Page 158 of 216



Class XII Chapter 7 - Integrals

Maths

Exercise 7.11

Question 1:
Emsz xdx
Answer

I= Ecoszxdx (1)

:>!=£%c032[g—x]dx (ff(x)dr=£f[a—x]dx) %
=/[= ‘ﬁsinl xalx -(2) . QQ)\
Adding (1) and (2), we obtain @\\

21 = [*(sin® x-+ cos® x)is \\

— 2] = _[flfir
=20 =[x]:

::oEI_—
2

Question 2:

L— s|r1
\,.l'rsmx + Jcns.r

Answer
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jz Wsinx ”
b Jsinx + v"cns.x

Let = J~’; Jsin x
Y \.'rsin

X +Jcns.xix {1)

(n
sin| ~ —x
2 [2 J

1=z - —— (Ef(x)dx=ﬁf(a-x]dx)
,Jsin[z —x)+\/cns[2 —.x)

-

0 «qua ++/sinx
‘Z)\

Adding (1) and (2), we obtain

2 = _[m“/m @

v'r?m_x+\m \
::»2f=fldr \

u

=2/ = [x]ﬂi

e \Q,

Questlon 3:

; sm x:ir

sin? x+cos” x

Answer
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3
. .
5in’ x
_ [z
I.ct."—L 3 3 dx {l}
sin? x+cos’ x

:}Jr:j; sing[;_xJ oy (Ef(x}dx:j:f(a-x]dx)

N ; T ; T
sin =X [+cos -X
o3

3
b cos’ x
== -(2)

3 E
sin? x+cos? x

Adding (1) and (2), we obtain &
3 3 o &
2= 251n;x+cos;x! \

sin® x+cos’ x
::-z::Em:
:>zf=[x]§

="
2

==X

Question 4:
E cos” rdx
sin’ x+cos’ x

Answer
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T cos'x
=|*—FF

Let! '[“ sin’ x+cos’ x (0

. GﬂSj[ —x)

2 i W

=1 — S ([“f(x)dx:[“f(a—x]dx)

sin’| = —x [+cos’| D —x

(3534

4 =5

= fr S x (2)

7 gin’ x+cos” x
Adding (1) and (2), we obtain

x 5 i

S5 x +Ccos IF_
21 = _[)2 s 5 ¥

SN X +C0s8 X

::n21=fldx

=2]= [Jr]ér

—27="
2

,: &
Question 5:
E|x+ 1| dx A Q)%
Answer

Let/ = [ [x+2fdr

It can be seen that (x + 2) < 0on [-5, —2]and (x + 2) =2 0 on [-2, 5].
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ad=[ (x| (x+2)ar (f:f{x) = [ r(x)+ f,f[x))

) -2 5 5
= vox| | X s2x
_2 -5 2 -z

=- %u{—z)—%—z{—s}}[(ﬂ +2{5)—%—2(—21}

2
=— 2—4—§+10}+[E+I{]—2+4}
i 2 2

25 25

=2+4+—-10+—+10-2+4
2 2 ’\
Q
Question 6: Q\)\\

f|x-s.|aar

Let/ = [[[x—3]ds

N
Answer &Q) ‘
Q

It can be seen that (x = 5) <0 and (x —5) 2 0on [5, 8].
(=~ s)as [ o) (I r@)=[r@+] r@)
2 3
=—[x——51} +
2 2

=—[§—25—2+m]+ 32—4G—2—5+25}
2 2

=9

Question 7:

_Exi:l—x}ﬂafx

Answer
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Let/ = [ x(1-x) dr

1= [(1-x)(1-(1-x)) dx

Latiata
(n+2)—(n+1)

[n+]]{n+2}
_ |
(n+1)(n+2)

Question 8:

L" log (1+ tan x )x

Q@Q’

Answer
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n

Let /= _[3 og (14 tanx)dx (1)

= !4lng[1+tm[—-x} (L?f(x)abr:j:f(a—x]dx)
tan —tanx

:>!=L‘10g 4
I+tan " tanx

* 1—tan x
= =|*log 41+

L e &
= =|"*log 2 X ®

0 (1+tanx) . Q
::»f:-l.{;*]uglzﬁc_ll'udlog (1+ tan x ) dbx %\\

:bfz_L;]ugde—f Q)\\w(]}]

=2/ =[xlog2]s

m
=2/ ="log2 Q
s

=[="log2
. Q)

Question 9:
fxu'E —xdr

Answer
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1= (2-x)d (7 (x) = [} £ (a=)at)

43& —254& \Q
15
16«!'_
\Q)
Question 10: x

Zlc-g sin x —logsin 2x ) dx

Answer
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m
2

Let /= f(zlog sin x— log sin 2x) dx
=1= E{Zlog sin x—log[Qsinxmsx]}dx

=[= E{ZIog sin x —logsin x—log cos x — log 2} dx

b [

== I {log sin x —log cos x—log 2} dx (1)

¥

It is known that. (ff(.x]a‘x = ff{a—x}dx]

— = E{Ing cos x —logsinx—log 2} dx «(2) Q)K\
Adding (1) and (2), we obtain ®

25=E(—lngz—leg2}ic \\
=21 = -2log2 [ 1 dx ®Q)
::»f:—lugz[ﬂ Q

Ny —
2

Question 11:
Esin2 xdx
Answer

Let ] = [?, sin® xdx
2

As sin? (=x) = (sin (=x))* = (=sin x)? = sin’x, therefore, sin’x is an even function.
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Jds=2[ f(x)d

It is known that if f(x) is an even function, then —E f

I =2L25ir11xcix

=2-[:1—-::1::521&5r

= E{]— cos 2x ) dx

m

sin2x |2
=| x—
5]

b3 | =

Question 12: %

Fhe
Answer
mf:flfﬁx \\§
:H;'x jf(.x)dr j'f(a—x]dx)
=1=( 1{1[51:1 (2)

Adding (1) and (2), we obtain
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2= Ty

l+sinx

(1-sinx) &

=2/ = nf{nsinx}{l—sinx}

| =sinx

:>2f=n[" dx

boCosT X

= 2] = nf{sec"‘x—lanxsec_r] dx

= 21 = w[tan x —secx]|]

=2/ =n|2]

\@&\
Question 13: Q\)\

E, sin’ xdx ‘ \
H

Answer &Q)

Let I = [},sin’ xdx Q

As sin’ (=x) = (sin (=x))’ = (—si —sin’x, therefore, sin’x is an odd function.
Z f flx)dx=0

It is known that, i )ﬂ@ function, then +=

0= [Lsin’ x d=
2

Question 14:
et
E cos” xelx
Answer
2z
Let= [~ cos’ xdx (1)
cos” (2m—x)=cos’ x

It is known that,
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[/ () =2[ 1 (). 8 (20-2)= 1 ()
=0iff(2a-x)=—/(x)
=2 fcosi xdlx

=1=2(0)=0 [ cos® (m—x) =—cos x|

Question 15:

x -
ESIT’II—CDSXQ&

1 +sinxcosx
Answer

sinx-— CGSI
Letf = [
1 +smxcosx

e T
. sm[2 —x]—cos[z—xj
::~!=j3 dx
0 e J [:ﬂ:
1+s8in| — —x |cos| ——x
2 2 ;

- .

COsSX—sinx
== ——
7 l+sinxcosx

Adding (1) and (2), we obtain Q)

2f=12
£l+sinxcos

= I =10

dx

Question 16:
flog[l +cosx ) dy
Answer

Let/ = f]ng{Hcos;—}dr (1)

= I:J-I-Iog{]+cus(:rr—x})dx (ff(x)dxsz{a—x}dx)

== _[:Iog[l ~cos x ) dx -(2)
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Adding (1) and (2), we obtain
21 = [ {log(1+cosx)+log (1 -cos x)} dx
= 2= _l:l-:-g(l —cos’ .r)dx

=2/= flngsin?xdx

=2/= Zflngsinxa’x

== Ilogsinxdx -(3)

sin (N — x) = sin x
1=2 [*logsinxdx -(4) Q

:>.-'=Eflngain(g—x]cﬂ'=2E]ogcuaxdx | \Q\(’\g}

Adding (4) and (5), we obtain

21=2 _E log sin x + log cos x ) dx

== r{log sinx + logcnsxﬂ\xgi

== r{log 2sin xcos x —Im.r’?

== If logsin

Let 2x =t O 2dx =

When x = 0, t = 0 and when 2
In
=— | logsinfdt——log2
Ef . 2 £

:::f:lTE'——IGgZ
2 2
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Question 17:

[

Answer

Let /= r%mdx (1)

It is known that, ('Efmdx: Ef{a-x}dr]
1= f’%dx .(2) Qﬁ
Adding (1) and (2), we obtain

N

2},_ ‘l[+ ﬂ' X

'C’ ‘{'+ ﬂ' X \\
::.y:fldx
=20 =[x],

L[]
=2f=a \\Q
=7=2
2

Question 18: \\Q)
[[Jr=1lax
Answer

1= [|v—1dx

It can be seen that, (x — 1) <O0Owhen0<x<land(x-1)=0whenl<x<4
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1= [x-td+ [ 1] (ff[.t]:ff{x)+ff{x])
= [~(x=1)dx+ [ (x-1)dx

LN ﬂ_:;_l I

=1- : +8-4- : +1
2 2

%@

Question 19:

Show that _Ef{r I}dx E-Ef I}dx Iffar\\gl)ned as } f{u x and

g(x)+gla-x)=4

Answer

Lets= [ f(x)g()
=[= rf{a x}g{a x ) dx %

== ff{x g
Adding (1) and (2),

20=[{f(x)e(x)+7(x) {ﬂ—x}}ﬂ’-‘f

jZI—ff{x g(x)+g(a—x)jds

=21 = [ f(x)x4dy [g(x)+g(a-x)=4]
= 1=2[ f(x)d

Question 20:
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;ﬂ(x3+xcosx+lanf‘x+1)dx
The value of : is
A.0
B. 2
C.n
D.1

Answer

Let] = E&x"+xcnsx+tan%+l)cit
= 1= FIIEﬂiI'i— ﬁ cos.x+ﬁtan5 xedx + Fnl-dx
2 2 2

-

It is known that if f(x) is an even function, th

[ f(x)ac=0

if f(x) is an odd function, then
1=0+0+0+2[*1-dx

=2[x]z
_2n
T2
=

Hence, the correct

Question 21:

2 4+ 3sinx
Elng —_—
The value of 4+3cosx) g

A.2
3
B. 4
C.0
D. 2

Page 174 of 216



Class XII Chapter 7 - Integrals

Maths

Answer
" 4+3sinx
= P lge| ——= w1
bet fﬂg(4+3c03x}ﬁ (1)
N 4+35in[;—x]
= 1= [tlog (E j dx ([ 7 ()= [ r(a-x)ax)
d443cos| ——x
2
. 4+3cosx
=1= L 10g(4+35inx)dx -(2)

Adding (1) and (2), we obtain &
5y - _E 4+331nx]+lﬂg(4+3c05x]dr @
4+3cnsx 4+3sinx
g -[] [4+35mx 4+3cnsx
4+3cosx 4+351nx
:>21=jflogmx

S

Hence, the correcc Answer i

\Q)
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Miscellaneous Solutions

Question 1:

1
x—x

Answer
1 _ 1 _ ]
x—x x(]_xz) x{]—x}[l+x}

1 A B C ) Q’)&*

L0+ x (=) Tex |

N
=1=A(1-x")+Br(1+x)+Cx(1-x) \\\
=1=A—Ax" + Bx+ Bx* +Cx - Cx* \%
Equating the coefficients of x?, x, and constan \ e obtain
-A+B-C=0 Q
A=1 Q
On solving these equations, WN

1 1 %

A=1,B=",and C —g
&

From equation (
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1 N
x{l—x}{]+x} x 2(1-x) 2(1+x)

1 1 1 |
I;if+§l[]_xdx—§ I+J[.'dx

-[ x(1- .x] (1+x)
=log|x]| - %lﬂg |{] —x)l—%logl(l +x]|

1
= log|x|-log (1+x):

1
[I—x]i‘—log

+C

= log @\
g 2
= log [lffJ +C \}Q

\Q)
aveton: \\

JVita +J x+b}

Answer
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| B | xs.i'x+a—-ql'x+b
Jx+a+ix+b  Jx+a+Jx+b Jx+a—Jx+b
_ Jx+a-+Jx+b

C(x+a)-(x+b)

(Vara-Vx+5)

2

Question 3: ®
wax=x" rhine: put- 1]

Answer
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Question 4:

1
xl(.r“ +1)%

Answer
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3

x (.\:4 + ])I

Multiplying and dividing by x™*, we obtain
3

o ()

xex (.:n:d I l) )

3 1 -3
I XX

X x x 4

Let Lq=: = —isdr=dtz>iﬁa&=_f®Q)
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Question 5:

i Hint: Il == : Putx=¢"
T x? 4 x? x3[l+x6]
x? +x3
Answer

1 1

[ VA
x4+ xt x3{1+x6]
Letx=1" = dv=06dt Qﬁ

On dividing, we obtain

[ e {(wl@%
xt+x’ N\

+1—log|l +r|}

1 1 1 1
=2x* =3x7 +6x° —ﬁlng[l+x*"]+c

1 | 1
= 2J¥ —3x7 +6x° —61{)g[1+xﬁ ]+c
Question 6:

S5x

[x+])[xl+9)

Page 181 of 216



Class XII Chapter 7 - Integrals Maths
Answer
Sx A Bx+(C
Let = (1)

= +
(x+ ]]l(x3 +9) (x+1) {xl +9)
= 5x = A(f +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

1 1 9 .
A=—— B=—, andC=— ~:\
2 an 2 \\

2
From equation (1), we obtain %
x,2
Sx -1 2 2

[x+l)(x2+9)=2(x+l]+(x3 _,_9]‘ \&Q}
J-m _!{ (x4 1IN

9, 1
_A]”EQ)Q?L +9 2Ix +9“flr
: dy

1
n —I Z
.Jc+5|I 27x°+9
Iog|r2+'}|+— lta -
3
1 1 2 3ox
=——log x+1+—log|x +9)+ _tan —+C
2 s ‘ 4 g[ ) 2 3
Question 7:
sinx
sin[x—a]
Answer
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sinx

Sin[x—a}
letx —a=t0Odx =dt

J- _sinx jsml{Ha)df
sin(x—a) sins

sinfcosa+costsing
- j' : dr
s

= j‘(msa+cot£sin adt

=tcosa+sinalog|sini|+C, %
=[x—a}cosa+sinalog|sin{x—a}|+C] Q)\
=xcosa+ sinalng|sin{x —a)| —acosa+ C\\Q

=sinaloglsin(x—a)|+xcosa +C \Q

Question 8: , %
eﬁlng.t _Eilog.:
E,,Fln:u,.v _EZInur Q

Answer

IL'II x
g™ — glhe

Eﬁlu:-g.t _E‘.'!lclgx -

Question 9:
cosx
Vd—sin® x

Answer
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COSX
V4 —sin® x
Let sin x = t 0 cos x dx = dt

EDS X
= o

4 sin” x _[;
=sin”’ [i]+{3
2
=sin”’ [—Smx]HZ
Question 10: Q)

‘N
N

1—2sin’ xcos® x
Answer
sin® x —cos® x B (mn X+cos x] %x

1-2sin’ xcos’ x  sin’ x+cos’ x

! ¥%sin’ xcos® x
s’ :vc}(sinI x—cos’ x}

cos’ x)(cc-sz x—sin’ x}

(sin* x+cos .r)
=—cos 2x

sin2x
+C

s R &
sin’ x—cos" x
I — s —dx = I—cosExr:ix=—
1-2sin" xcos” x

Question 11:

I
cos(x+a)cos(x+h)

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

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

sin[;—b}[ms (fiff o;f(]me

] _sin[[x+a:|—(x+b}:|]

- sin(a—b) _cus{x+a}m5[x+b}

1 _sin[x+a]~cns[x+b}—ms[x+a]sin[x+b}}
sin(a-b)| cos(x+a)cos(x+b)

"

_ 1 _sin[x+a]_sin[x+£:} )
sin(a—b)| cos(x+a) cns(x+b)} \\\A
' &
Tl
.[ : de=— ! It“®Q)t (x+b)|d
cos(x+a)cos(x+b) x_s;m[a a a)—tan(x :| »

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

Let x*=t O 4x3 dx = dt

cos(x+a)| +log|cos [x+b}|] +C
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xﬂ
Nt Iy

=l$m' t+C
4

=%sin"{x")+{3

Question 13:

e x

(l+e‘)(2 +e")
Answer

e x

lete*=t0 e dx = dt

Question 14:
1

(x* +1)(x" +4)

Answer
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. 1 _ Ax+ B N Cx+D

o {xl +1)(.1r2 - 4) (_rg +]] {xg +4)

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

= 1=Ax’ +4Ax+ B +4B+Cy +Cx+ " + D

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

B+D=20

4A+C=0

4B+ D =1

On solving these equations, we obtain Q’\%
A4=0,B=L c—oadp=-" ‘“ti
4 3 4 5 3 \\

From equation (1), we obtain
1 1 1
!

(Z+1) (2 +4) 3(x+1) 3(x+4) <

! el L, al

Question 15:

logsinx

CUIS} xXe

Answer

logsinx

3
cos” xe = cos® x x sin x

Let cos x = t 0 —sin x dx = dt
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= J'msj x e e e — jm53 xsin xdx

Question 16:

e“’“(x“ﬂ}_ &
Answer 3 . QQ)
(1) = oo () = AN

(«'+1) Q)
Letx' +1=t = 4x  dv=dt

= J-emg‘ {x" +1)_Ia’x = j
_1
4
74

_ dx Q)
EPR N
: g&

= |Ug|r+
L&
\&k |+C

=y (x4+l)+C
Question 17:
f'(ax+b)[ f(ax+b)]
Answer
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S (ax+b)| f(ax +a’:u}]M
Letf(ax+b)=t = af"(ax+b)dx = dt

= jf’[ax:+b)[f{mc+b]]" dx:i I.'"dr

Question 18: Qﬁ

1

Jsin3 X in[x+ )
AnswerS Q%
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[ ~ I
g . - i . .
Jsm xsin(x+cr) \fsm x(sin xcosor +cnsxsmcx)

1

Jsin® xcosa +sin® xcos xsin g
B |
- - \I|II .

sin® xr+/cos i + cot xsin o

cosec’x

 Jeosa +cotxsina
Let cosa +cotxsing =1 = —cosec’xsin e dx = di
j _ .I .‘il‘=[ cosec’ x i
sin’ xsin(x+a) Jeos @ +cot xsina

- L

sina Jr

-1

+C

sin x

Question 19:

sin” Jx —cos ' Jx

. - »
51mn X +C0s l\,ll'

xe[0,1]

Answer
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. -
Let ] - [ S0 vx —cos ﬁdx
'[sin" Jr +cos ' x

. o . n
It is known that, sin ' \/x +cos”' JJ?:E

=1 =j[g_ms_l &]-m_l .

dx
T

2

= E’I(E—Ecns" u'{;]dx

T

=§’F§J’lmf;jcos'lﬁ¢r

:x—%jcns"ﬁdx @
Let ], =jcc-s'1 Jx dx \

Also. let vx =t = dv=2tdt ®
=1 =2_[ms" [-tdt Q

=t'cos 1+
_ 1-
=r2cns‘f—j :
J1=£°

=r:cus"r—ju'l-rjdr+_|-\hl_Tdr

R f 1. _ L
=" cos ‘.f—?,il—r2 —Esm Yt +sin's

. [ 1.
=t cos ' r——1-1" +—sin "¢
2 2

From equation (1), we obtain
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I :x—i[f"’ cost —\1-12 +lsin"1}
n 2 2

- x—i[x cos”' f—%m+%sin'l J:J_c}

s

=x_i'tx[;—sin" \E]- ﬁ+53in'] JE]

T 2

=x-— 2x+4—xsin" \.n'rJ_c+3~.J'x—x: —Eﬁ'.in'l Jx
T

i T

=—x+g[(2x—1]5in'l \,I";j|+g\|'x—x2 +C
s

T

=Msin"£+zdx—x2 -x+C
n n

Question 20: \

1-x
1++/x

i
Answer J_ \\Q
1 =Edr
Letx=cos 6 = & '

| -cosé
= g
! -[ I+cns€( <
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:—4jsin2EcosEdS
2
=—4Jsin3£v[2mszg— ]d&'
2 2
=—4{2$inlgcuszﬁ—sinlg]dﬁ'
2 2 2
=-8 sinlﬁ-mszgdﬁ+4 t;inlgﬂ’lt'ﬁ'r
2 2 2

=2 [sin*0dO+4 _[sirF gdﬂ

=—EJ['_“.%29}£9+4 '.‘Z"Sé’de ‘ QQ)\%
:‘E{E-Smfgj|+4[g-ﬂj|+c %\\

2 2 2 \
:-3+5'“22‘9+z&-2sin&+{: 8

sin 26

=+ - 2sind+C

2sinfcosd
+—
2

=¢ —2sin@+C

= 2f1-x+cos' Jx +

Question 21:
2+sin2x e
l+cos2x

Answer
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/- ]-[2+sin2x}x

1+ cos2x
o 2+2sinxcosx )
_J‘[ 2cos’ x }
I+sinxcosx | .
—[[ cos” x ]

EEL I‘-I-L:ll'l.‘f)?

Letf(x)=tanx = f'(x)=sec’ x

o= J'( £(x)+ f'(x)]emax Qf)&%

=e'f(x)+C . Q
=¢"tanx+C Q\)}
Question 22:
e+ x+1
[Jc+ ]]2 {1: +2}

Answer

2 rx+l A

- (1)

et ; \ 4
{x+1)1(x+2] 1) \ (x+2)
%

a2+ C(x7 +2x+1)

= x4 x+1=A(x + N8R+ B(x+2)+C(x*+2x+1)
= x'+x+1=(A4+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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¥ +x+l _ =2 N 3 N 1
[x+])2(x+2] {x+1} (x+2] {x+1}2
j M+l |

| |
ey ey 2t e gy T

1

(x+1)

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

Question 23:

-1 1—,1'

tan
l4+x Qﬁ
Answer ~$
I =tan™ Jl_xdx %\
1+x
Letx=cos8 = dx=—sinfdé /
!=_[tar1" ’I—cosﬁ‘ (—sin0da) &Q)
l+cosé
2sin’ 9 Q
= —Iwn" 2 sin0de
. 0
MZcus P

=—%[H-(—cnsﬁ]—jI—[—msﬂ]dﬂ]

-

_ a .
=—jtan "tan ~,sin

Fa

=—1_[9-sin9d6'
2

= —%[—E’cosﬁw sin B]
| 1 .
=+—Hcos ——sind

2 2

=lcus'I x-x—l I-x* +C
2 2

X . 1
=—cos x——y1-x"+C
2 2

=%(1ms"x—D]+C
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Question 24:

m[]ng(f +1)- Elngx}

x4

Answer

m[lﬂg(sz) EIDgx] J¥ 1

e o [mg[f +l}—|ﬂg12:|

-5 %)
&

Lcll+i—r:> —.:ir—dr
x:

= j— ]+—1ng l+—

=——= j\."'_ log

L
D,

Integrating by parts, we obtain
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1 :—%[Ingr- J-r;dr—{(%lngr] J:l-dr}dr—‘

- . .
1 rt 12
——E I'Dgf E— ;31‘.’1’-’

L 2 2
s -
- 3:2 I{:rgr—g it
203 3 |

3

3

3

2 ! 4
—t* logt——1*
3 E 9 }

EN

=—lr3]ngr+2r’- N Q
:1; : 92 \

=3::[]ogf33} \%

:—;[H:l]?[lug[H:z]—ﬂﬂ: &Q)

Question 25:

I—smx

]—cc:s;c

Answer
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I Ee,[]—sinx)dx
S l-cosx

i
l—2.*=.in£|::|:-sE
- fe 2772 |4
2 2sin’
\ 2
i 5 X
cosec” — .
= Ee" —z-cnt— dx
. 2 2
\
X
Letf{x}:—cmE

= f‘(x) = —[—%msecz %] = %cos&cz —

I = Eer(f(x]+f'[x}:|d55

=[e" f(x)dx]’:‘

Q
] Q@®

= | e*xcot X ef cot = Q)
2 A

Question 26:

E Sin xcosx

e —dx
COS™ xX+sin” x

Answer

Page 198 of 216



Class XII Chapter 7 - Integrals

Maths

5in X cosx
cos' x +sin’ x
(sinxcosx)

x
= 11 cos’ x dx
d (c:::-s.4 x+sin4x)

Letf:jjn dx

cos' x
x 2
= .l-_L tan xsec” x
bl 4+tant x
Let tan® x =¢ = 2tanxsec’ xdx = dr

when x—E t=1 &
When x = 0, t = 0 and 4’ Q)
1 4 dr ‘Q
J=—[—1
24+ Q\)}

A1 S

Question 27: \
E cos” xdx

cos” x+4sin’ x

Answer
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cos” x
Let! = _[.—d"
cos’ x+4sin’ x
cos’ x
== L dx
Cos .r+4 I —cos” x]
2 cos” X
— = I
' cost x+4-4cos’ x
*4-3cos’x—4
o=t pAzdces x4
3 4-3cos" x

-1 £ 4-3cos’x 1 & 4
"3 -[’24 3cu53 cir+3£14 3CDSZIdr ,&
4sec’ x Q)
-lex -[ dsec’ x - 3 N Q
O

4sacx

=— —|P——x

[ ] '[’ ]+tan x \
T 2'[3 Zsm:x S

= l=-—+4=
6 3%

1+ 4tan’ x
2sec” x
1+4tan’ x
Let 2tanx =1 = Zsec:xcir:d%

Consider, _[I

=[tan e ]]
- [tan () —tan 1{[1}]

b8

2

Therefore, from (1),we obtain

n 2 T T =
J=—+ —_———=—
6 3[2} 31 6 6
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Question 28:

_E smx+ cosx
3 Jsin2x

Answer

.
SN X+ Cosx
Let] = j:—dx

5 +sin2x
_l: * (sinx + cos x)
A

,III—( ~sin 2x) %
bll'l. X+Ccosx ,;ix ®
—1+1-2sinxcos x) N *

{H]“ X+ C0s x} Q\)\

_l; [smx+casx}dx
6 41— smx CGSJC

Let (sinx—cosx)=¢ = (sin.

1

N
As \/]-{-r] Jl f , therefore, Ji-¢* is an even function.

Jdr=2 [ f(x)d

It is known that if f(x) is an even function, then -E f
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S di

J1=¢°
il
=[23in"£l]2
=2sin"[\5-l]
2

=I=2

Question 29:
Answer I’ QQ)
el = \Q\)}
! () \
) (i m) ®Q)
VI+x JE

e Q
j:m.;mfj(ak

:{E{]+x;:|;+ :
-2 @p-1)+30
=§(gﬁ
_2:2\2

3

_42
3
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Question 30:
S sinx+cosx
L— 9+16sin 2x
Answer
S sinx+cosx

0 94 16sin2x

Also, let sinx—cosx =1 = (cosx+sinx)dy = dr

Letf =

T

When x=10, r =-1 and whenx=z,r=ﬂ
. 2

= (sinx—cosx) =/

= sin’ x+cos” x—2sinxcosx =1

= l—sin2x =

=sin2y=1-¢’

o dt
’T_Ilana(l—;z)

0 t ’ ®
Lot O
:J-D-ﬁf;ﬁﬁ :JUK)P- m@?\)\
[ 1

I
N 4{2(5] o2/

= %[Iog (1)~log

1
9|
—LIO“:}
“40 ¢

Question 31:

Esinzxtan" (sinx)dx

Answer
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| 4

X
Let] = Lf sin2xtan” (sinx)dx =.L. 2sinxcosxtan” (sin x)dx

Also, let siny =1 = cosxdy =t

n
—. =1
2

When x = 0.7 =0 and when x

(1)

== ZL::tan" (r)e

Consider Jr-lan']nfr = tan”' r-J‘m’r—H%(
i
_I;,i_j%,gd!r Qﬁ

=tlan
-

=.rztan";_lj.r2+l—ldr ‘\A
§

2 29 147

Question 32:

E xtan x [

secx+tanx

Answer
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xtanr
Let = ol
¢ Esac:.ﬂanx (‘}

:;‘[ (m—x)tan(n - x) ]ryx (L;’f(x}dxz_[(:’f{a—x]a[w)

sec(n-x]ﬂan(n-x]
. j —x)tanx
Qecx+tanx}

- -(m—x)tanx . )

Teecx+lanx

Adding (1) and (2), we obtain &
N:_r Tlan x v Q)
fsecx+tan x . A
sin x \\\
e Cos X Q;
=2/ TI:I: ] +sinxdx \
COSY  COSX %
sinx+1—1
ig;:n[%dx ®
' l+sinx ,

=2/ =n[ld- n'[rl+smr\\
= N m| A5

=2/ =n" —n[tan m—secn - tan 0 +secO)]
=2 =n" =z 0-(-1)-0+1]

=2/=1"-2n
=2 =n(rx-2)

=1 =g(n—2)

Question 33:
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[ Tpe=1+px=2+[x-3[]ax
Answer

Let ] = r[|x—l|+|x—2|+|x—3|]dx

== _r|x—l|dr+ _r|x—2|dr+ f|x—3kix

I=1+1,+I, (1)
where, [, = f|x—l|¢ix, I, = r|x—2|dx, and [, = r|x—3|dx

= [|x=1]dx
(x=1)=0for1<x=<4 o QQ)\%
= [ (x=1)dx Q\)\\

2 )
1, = [|x-2|dx D
x-2z0for2=sx=4 andx-2 opl=x=2
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I, = [|x-3]ax

x—3z0for3=x=dandx-3=0forl=x=3

1= [ (3-x)dee [ (x-3)r

1 3 1 4
=, = TP I [
: 2|12 77

=1 =l9-2-3:L1 1 8-12-240
. 2 T2 2

s

=1, =[as—4]+[ﬂ=E (%)

2

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

9 5 5 19
J==—4Z¢===

2 2 2 2
Question 34:

X {JH—I) 3

Answer

5y
Let/=| ———
-[ x(x+1)

Also, let jl - =
xF(x41)

=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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_r . r
xl[x+1)_x x (x+1)

=1= f{_?x x+1}}dr

k]

=[—logx—£+log[x+l}:|
[
)3 EN
=log4—|0g3—lag2+§ \'\\A

%

=l::-g2—|-::+_sg;3‘r+E \
3
=lo (g]+g Q)
Hence, the given result is proved. Q

Question 35:

_Exe”dx=l

1

Answer
Let] = Exe‘ de

Integrating by parts, we obtain

I=xetd- E{ Idr}dx
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Hence, the given result is proved.

Question 36:

Lx” cos’ xdx =0
Answer

Let/ = L x'" cos' xdx
Also, let f(x)=x"cos' x

= f(-x)=(-x)"cos" (—x) = —x""cos* x =— £ (x)

Therefore, f (x) is an odd function. Q}\%
. ,
| o | [ (x =\
It is known that if f(x) is an odd function, then *+=

S = [I_r'? cos' xdx=0 \Q)

Hence, the given result is proved.

Question 37:

x

_[f sin” x dx =§

Answer

Let] = _[‘:singxdi'
I= Esingx-sinxdr
= E(l—mgzx)sinxdx

f
= _(f sin xax — LE cos” x-sinxdx
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Hence, the given result is proved.

Question 38:

[#2tan’” xdx =1-log2

Answer
Let ] = Ezmn-‘x.:.{r
.f=Eftanzxtanxdx=2ﬁ(5ec3x—l}tanxdx %
=2L_:sec2anxcix—2Etanxdx é
:E[ta“; xT+2[Iogcnsx]§ \Q\)\\
0

= l+2{lﬂgms§—logcns{]}

=l+2|ilng —lngl
N Q

=l-log2-logl=1-log2

Hence, the given result is prov

\

Question 39:

Esin" xdx=£—l
2

Answer

Letf = £sin'l xelx

== Esin"x-l dx

Integrating by parts, we obtain

Page 210 of 216

(One Km from 'Welcome’ Metro Station)



Class XII Chapter 7 - Integrals

Maths

!:[sin"x-x]L—_EJlIT-xdr
Zx}

ISII‘l I:| 'Eﬂ

let1 — x*=t0 —-2xdx = dt
Whenx =0, t=1 andwhenx:],r:ﬂ

! :l:xsin"x r dr

= [xsin' x] +—[2u‘ﬂ

:sin'l(1}+f—v§J | Q‘)K\
:3_1 Q\)\

Hence, the given result is proved. \\

Question 40:

Evaluate -EE as a limit o \Q
Answer
Let/ = [ & *ds @

T £ar)es f(as (1))

It is known that,

[ 7 (x)dx=(b-a)lim

R gy
thre,h:b_a
n
Here,a=0.b=1, and f(x)=¢" "~
=101
noon

-Ee,:_f‘*dx =[1—D]!i_g%[f[ﬂ]+f{ﬂ+ B)+ .t f(0+(n- l}h)}

* I — 2-3n-1
:I1m—[e2+ez Wy et ]"*]

H—?'f.n
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AT - - 3
= lim— Ezll+3“+e'“'+e%+u.e'i '}k”
n—vo gy |

.1
=lim—
= g

=lim—
= gy

= lim—

H—w g

Question 41:

J- dx

] x
€ € jsequal to

A tan ' (e")+C
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g, an '(e T)+i’$

c. log[e”—e "}+C

5. log(e" +e T)+i‘:

Answer

e.‘[
X —X d‘f = j' I
e +e e +1

Also,let ¢" =1t =" de=dt
dt
1+
=tan '1+C

=tan' (e" )+ C

Letf:J' dx

A=

Question 42:

cos2x
!(

Hence, the correct Answer is A.
sinx+cosx)
-1

2 Eﬁ’ ‘ ’
is equal to\
e oD
A. SiNX+Cosx A Q)
log |sin X+Cos. \\

log |sin X —COS .r| +C'Y

C
1

sinx+cosx)’
b. )

Answer
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Let = cos 2x

. 2
[cmx +sinx)
J’ LUS X— S][l X

(cosx+sin x}

_ I{cosx+sm x)(cos x —sinx)

(cosx +sin x]l2

dx

Imsx—sinx
COs+5inx
Let cosx+sinx=f = (ms_r—sinx]::ﬁr:df

W Q’)K*

f
<

= log|r|+C \\\

= log|cos x +sin x|+ C : %
Hence, the correct Answer is B. ,
Question 43: ®
If f[arer x] then f@aqual to

a+b ff b }dn

QN

a+h

ff b+x
b;a Efl:x}dx

a+h
42 s

Answer

Let/ =[x f (x)dx (1)
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1=["(a+b-x)f(a+b-x)dx (I:f{x)dx:j:f[a+b—x)ffx)
= 1= (a+b-x)f(x)dx
=] ={a+b]§:f[x]dx I [Using[l]]

=T1+1 :{a+b]j:f{x]mc
=20 =(a+b)[ f(x)ds

a+hyps
-5 e N
Hence, the correct Answer is D. ®

Question 44: Q\)\

I:tan"[ 2x—1 ]dx \
The value of R is

A.1

2'?1 \XQ
Answer \Q)
o

=1 [ (2 e
::I—E tan~' x - ldIl1[1 l}de [l}

=f= _l:[tan '(1-x)—tan '{l—l+x]:|a’x
= 1= [[tan' (1-x)-tan"' (x) ax

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

21 = _E(tan" X+ tan'l{l—x)—tan'l(l—x}—tan'lx}tc
= 2I=0
= =10

Hence, the correct Answer is B.
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