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[l::m; 2x)=-2sin2x
dx

—=s5in2y= —li(cuszx}
dx

§ A
S.8in2x = i[—%ms 2.rJ

dx

. . 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,

iI::sin 3.r}= 3cos3x
dx
= |:053_1(: ! d {Sj]]EI]
3y
. d (1 o)
Se0s3xy=—| —sin3x
X g

N
cos3x is —sin3x
Therefore, the anti derivative of

Question 3:
eZX

Answer

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

It is known that,
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d
dx

(E:J.'} — EL":I

Ir I d e
= e =——(E
2 dx

—

Therefore, the anti derivative of

Question 4:
(ax+bY
Answer

The anti derivative of {ax+b]|

It is known that,

di{ax +bY =3a(ax+b)
X

:::-{:ax+h}: :é%(arhb}l

,'-'[::'::.*4-})}J :%[ﬁ{m+b};]

is the function of x whose derivative is

(ax+b " s L{crrh’)]'1L

Therefore, the anti derivative of

Question 5:
sin 2x — 4e™”
Answer

sin 2x — 4e™
The anti derivative of ( ¢ )

{sin 2x —4¢’ )

It is known that,

3a

(ax+b)

A

is the function of x whose derivative is
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{
daf 1 COs lt—ier‘” ) =sin2x—4e™
dx 3

Therefore, the anti derivative of

Question 6:

f[4e3 Yl }dx

Answer

j‘[éhe'1 "+ 1

=4 Ie“ v + J]d.r

4[£]+I+C
3

4 ..
=" 4+ x+C

Question 7:

I.r’ [I—J{Lj dx

Answer

I.r’ [I—J{Lj dx

= J{x: - I]af\:

= j.r:d.r - jld\:

-X _xsC
3

Question 8:

| 4,
{sin 2x—4e” ) i< (—Ecosh—gv ]

ﬂaxz +bx+ c]u{t
Answer
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ﬂaxz +hx+ c]u{t
=qa Jx"dx +b dex +¢ II e

=a[£]+b[£}+m+(l
3 2

ax’ by’ .
=2 L7 e+ C

3

Question 9:
I[Ex3 +e )dx
Answer

'[[23:2 +e )dx

=2 I.r:dx + J‘e”dr

:2[£}+e" +C
3

= 2_'r"'+r3’“'+1’.:‘
3

Question 10:

e

Answer
(-
1

ffre o2

= jxa’x+ j%dx -2 II e

= +logl|-2x+C
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Question 11:

, clx

X450 -4
[

Answer

jﬂxj +5x% - 4.9',1'

)

X
= J{x+5—4x':)dx

= J'mfx+5_[| .dx—4jx'3.s£r
EESP 4["_I ]+c
2 -1

2

=X el
X

Question 12:

J-r +3r+4

Answer

o +3x+4
ik
e

5 | 1
= _[(.rj +3x? +4x E}ci'r
3 |
— L~ 4

+
3 I

2 2
3 1

2423 4B+ C

b | =

+

R =H_'||:.<

-l

~4|M ~=.1|

x? +?T +EJ§+L
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Question 13:

—dx

Oex+x-1
f x=1

Answer

Ixj —x +x-1
(X
x—1

On dividing, we obtain

= J{x: + I)dr
= szdx + jldx

:£+x+(1
3

Question 14:
I{I —x]v'r;dfr

Answer

I[I —x]v'f;r;ir

Ao

= I.récix— Jx;dx

Question 15:

j‘-ﬂ(}x: + 2.r+3}dx

Answer
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j‘w'";(‘?x: + 2.r+3}dx

5 i 1
= J(Exz +2x? +3x7 ]ﬂ’x

= SIx;dx + foidx + 3Ix*icir

: ‘ [x;]
_ x _’xz
3 7 +2 3 +3 3 +C
2 2 2
7 4 3

Question 16:
j‘[lx— 3cosx+e" )y
Answer

I[Z,t—,‘rcosx +e‘)dx

=2 I.m‘x -3 Icos xelv+ J.e'T dx

:2—;—3{sinr}+e"+c

=x'-3sinx+e +C

Question 17:
j'[zf —3sinx+ S\G)dx
Answer

j'[zf —3sinx+ S\G)dx
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=2 J-xzdx—E sin xelx + ijlldx

[

:E—B{—cosxﬁﬁ % +C

2

:Exj +3cosx+ gr +C

Question 18:

Isec x(secx+tan x)dx

Answer

Isec x(secx+tan x ) dx

= j( sec’ x+sec xtan x) dx
= Imz xdx + _[scc xtan xdx

=tan x +secx+C

Question 19:

3
secT X
[ 4

cosec’x
Answer
sec” x
f —dlx
cosec’x
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1

]
_ jmsl. X

sin” x

dx

=2
jsm X
cos” x

= Itan] xely
= I(sec: x—l].-.ir
= j53c3 xdy — J] dx

=tanx—-x+C
Question 20:
2-3sinx
(RS g
cos” x
Answer
2-3sinx
[A3sing g
cos” X

2 3sinx
= - — |
cos™ X Cos X

= jE sec” xdx -3 j-lan xsec xdx

=2tanx —3secx+ C

Question 21:

5

The anti derivative of

1 1 .
I .
X*+2x*+C x+—x+C

(A) 3 (B) 3
3 1 k! 1
le+2x3+C 3x1+ x4+
(c) 3 (D) 2
Answer
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o

= jxlzcir + J-_r_l-aﬁf

1 1
a _‘.2 Jl':
=3t
2 2

+C

3 |

=E_r-‘ +2x*+C

Hence, the correct Answer is C.

Question 22:
4 f(x)=a -2
If dx
4 1129 s 1 129
X A —t—
(A) x 8 (B) X &
P 1 . 129 o 1 129
(C) 8 (D) Xt 8
Answer

It is given that,

d . 3
— flx)=4x ——
d f(x) x!
457 14 = f{x}
~Anti derivative of X

x" such that f(2) = 0, then f(x) is
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S f(x)= j4.r3 —_i_.cir

X

Flx)=4|xdx —3](1"4 ]dt'

1'4 b f’x-j
4] = |-3] +C
4 L3
. . ,
_f{A']z.r +—+C
X

f(x)

Also,
f(2)=0
L f(2)=(2)' +—~+C=0
@)=
:~16+1+C={]
8
1
::.-C:—[Ifw ]
8
C=—I29
8
. a1 129
Sf(x)=x +x} A

Hence, the correct Answer is A.
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Question 1:

2x
I+ x°

Answer

Let 143 = ¢

“2x dx = dt
2x

— —dy = Ildr
1+ x° §

=logr|+C
:Iog‘]+x:|+(3
=|Dg(|+x?]+l:'

Question 2:

[Iogx}:
X
Answer
Let log |x| =t

l dx = dt
O

Exercise 7.2
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- J‘(]ﬂglxl}2

X

dx = jfdr

+C

L | L

,-""‘-\.

lﬂglxl}

Question 3:
1

x+xlogx

Answer
] |

x+xlogx B x(1+logx)

letl +logx=t¢t

la’x =dt
. X

- j‘1r{1+]n‘g_'r - I a

=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

= fsin x-sin(cosx)dy =~ ISin tdt
=—[-cost]+C
cost +C

=cos(cosx)+C

Question 5:
sin(ax +b)cos(ax +b)
Answer
a1 - . A
sin (ax + FJ}CO};{{U; +h)= Ebm{a.). +f?;i,ﬁb{ax +b} _5m "(':'T"' b}

Lot 2ax+b)=1

. 2adx = dt
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sin2 s i
- j-qm (ax+ )]dr: | Ismt dt
2 2° 2a

= 41{1 [—cosf] +C

=_—]c052{ax+b]+{1
d

Question 6:

Vax+b

Answer
Letax+b =t

= adx = dt

Question 7:
x+2
Answer

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

= [xx+2de = [(1-2)Vedr

3 1
-2

\

= jfidf—EJ‘FIdr

= 7 — )
523 +C
2 2
v d
:“F—4F+C
5 3
2 E | :
=—(x+2)2——(x+2):+C
S(x+2):-3(x+2)
Question 8:
1+ 2x°
Answer

let1 +2x° =t

« 4xdx = dt
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= i 2= [
=i_[rédr
-4 5 |+c
2
=—{I+2x1)-: +C

Question 9:

(dx+2)Vx +x+1

Answer

3 —_—
Let X +x+1=t

~(2x + 1)dx = dt

I{4x+2} o +x+1 dy

=j2~f::dr
= 2_[@&:

=2 +C

lf.'!
3
2

1

4., S
_E(I +x+l) +C
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Question 10:
1

x—x

Answer
1 1

= Jx(Vx-)
(\E—I]=r

Let

de=df

2x

= ;dx = I%dr

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

Question 11:
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x - {1—4]‘
I\l'rx+4dx_" \"{; a

|I\H|"|‘J L

i b3 b g

1l
W | b2

=
T

|

J
e

+

!

=§(x+4]%{_r+4—12}+(:
5
=§ x+4[x—8)+*:

Question 12:

|
(x“ —I}-‘ x
Answer

Let ¥ ~1=¢

2 3xtde = dt
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1

= I[th —1]; Xy = I[13 —1)3 X - xtdx

!
: clt
= Jr-‘ (e+1)—
0 4 1h
=— |[#* +1* |dif
3
[ 7 4
b
=—|=+—|+C
317 4
L3 3
137 34
= r+=1 [+C
3|7 4
—l(x‘ —1); +l(x"’—l}; +C
7 4
Question 13:
.T'J
(2432
Answer
Let 2+43x =t
» 9x* dx = dt
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Question 14:

! x=0

a

x(lugx}m
Answer

Letlogx =t

Yav=ar
. X

1 B df
=] oz J (1)

|
={’ J+c
1=m
(]ogx]| "

== 4

(1-m)

Question 15:
x
9—4x*

Answer
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Let 9 4_‘-3 =1

& —8x dx = dt

X -1 ¢l
= I9—4.:& dx:?hm
=_?]Iog|r|+(.‘

_—llog
8

Question 16:

I+l

Answer

Let 2x+3=1¢

& 2dx = dt

= j‘e:””dx = ! je‘d.r

9—4x:|+C
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Question 17:

X

X

[

Answer

Let ¥ =1

« 2xdx = dt

) 1 ¢l
— J‘id‘fza jETdF

= % Jer"dt

=——e¢ " +C
2
-1
-——+C
2e”
Question 18:
Lan I.'I:
I+ x°
Answer
Let tan ' x =1
1
—dv=dt
1+ 5
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= ff+ .x.: dy = je’dr

=¢' +C

an!
=™ O

Question 19:

)
e’ —1

e’ +1

Answer

1

e —1

e’ +1

Dividing numerator and denominator by €, we obtain

(-

& e -e
{EEI + ]) e’ +e”
E‘l-l
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Question 20:

g2 g2

(_._IZI.' te Ix
Answer

Let 921 | e—].‘r =t

(2 -2¢7 )=

= |~di
2
1 ‘
=—loglf|+C
leﬂ |E_x +€—1.‘t "'C
2% '
Question 21:
tan’ (2x-3)
Answer
tan’ (2x—3) =sec’ (2x-3)-1
let2x -3 =t
~ 2dx = dt
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= Itanz{Zx—H]dt = ﬂ:(sec:{zx—‘?}}—]}dx
= % J(sec? r)dt — frax
:% J‘secfrdr—fldx
=ltam—x+(3
2

:lzt:m{ix—S}—x+C

Question 22:
sec” (7 —4x)
Answer

Let7 —4x =t

. —4dx = dt

Isecz (7~ 4x].—ir = _Tl jsec: fdt

=T{tanr]+f

-1
=—1tan({7-4 C
2 n( x)+

Question 23:

sin” x

Answer

Let sin' x =t
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]—dx = d‘"

A

l—x

Question 24:
2cosx—3sinx
6eosx +4dsin x
Answer

2cosxy—3siny

~ 2cosx—3sinx

Ocosx+4sinx

- 3{3c¢15x+25inx}

Let JCOSXx+2sinx =t

(-3sinx+2cosx)dy = dr

2cosx—3siny dlt
j‘—. dr=|—
6cos x+4sin x 2t
1 ¢l
= [ar
27
= l log |f| +C
2
1 . .
= log|2sinx +3cos x|+ C
Page 27 of 216
Website: www.vidhyarjan.com Email: contact@vidhyarjan.com Mobile: 9999 249717

Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051
(One Km from 'Welcome’ Metro Station)



e
Class XII Chapter 7 - Integrals Maths

Question 25:
1

cos” x(1 —lanx]:

Answer
1 B sec” x
cos” x(1-tanx)” (1-tanx)’
Let (1-tanx) =1
. —sec” xdv =dt
:'J‘ sec” x 1&:]-—.:;:
(1-tanx) r
——j: “dt
I
=+=+C
r
= ! +C
(1—tan x)
Question 26:

cosvx
Jx

Answer

Let‘-"{;=I
1

dx = dt
N
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COS+/ X
I dy = chosnﬁ
Jx

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

Question 27:

+8in 2y cos2x

Answer

Letsin2x =t

. 2cos2xdy=dr

= |+/s5in 2x cos2xdx :% _[JF cdt

= %{sin 2x)2 +C

Question 28:
Cos x

VI+sinx

Answer

Let | tsinx=¢
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. COS x dx = dt

. COsX dx—Jﬂ
J1+sinx \a'?
:f_'+l:
1
2
=2Jr+C
=2J14sinx +C
Question 29:

cot x log sin x
Answer

Let log sinx =t

=

‘Cos X dy =dli

51N X

socoty dy=dr
= |cotx logsinx dy = J‘.r dt
2
£
= —+C
2

=l lo sinxr—(—f
, g

Question 30:
5in x

1+ cosx

Answer

Letl +cosx =t
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&~ —sin x dx = dt
sin x dr
= J‘— = |——
1+ cosx ¢
=—logle|+C
= -Ing|] +cm‘.x|+l:
Question 31:
sin x
(1 +cu3x}:
Answer

Letl +cosx=t

& —sin x dx = dt

51 x o d
= J(I-I-CTI}: dx—j i‘:

=- j:'zdr

“Lic
t

_;_FC

1 +cosx

Question 32:

1
| +cot x

Answer

Website: www.vidhyarjan.com

Page 31 of 216

Email: contact@vidhyarjan.com

Mobile: 9999 249717

Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051
(One Km from 'Welcome’ Metro Station)



Class XII Chapter 7 - Integrals Maths

Let ! = ;dx

l+cotx
N 1
B COS X
1+—
SN X
sinx
Ny S L
SINX+COs5X
2sinx

L2y g

2 sinx+cosxy

dr

l I[sinx +C0% x] + (sinx—cus x]

2 {ﬁin_r+::n:-:x}

smx COs X
- J’1 d 4 — J' dx
SlI'Ix-I-CDSI

:—{x:l+l J-mnx—cnsx !

2 7sinx+cosx

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

l=24 : j_(dﬂ

2 27 ¢
= %-%Iug|f|+{?

x_1 log |Si]'l x+cosx|+C
2 2

Question 33:

1
|—tanx

Answer
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Class XII Chapter 7 - Integrals

Maths

Letf = ;fir
- tan x

1
smx
1—
Cosx
_ "‘ COSX r
COSX—sinx

1 2cosxy »

2 COSX—SInX

1 I[cusx—sin x] + [cusx+ sin x]

2

cOs X -I‘-HI]'[J('
- J’1 d +— J' dx
COSX —SINx

x 1 peosx+siny

AN

{cnsx —sin x}

2 2J¢cosx—sinx

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

l=24 : j_(dﬂ

2 27 1t
= %-%Iug|f|+{?

—%Iug|{:nﬁx -sinx|+C

*
2

Question 34:

yian x

sin xcosx

Answer
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Class XII

Chapter 7 - Integrals

Maths

Let [ = —d

311"! XCosx

r XC0s X
—J- X

sin xcosxxcosx

T ———C A

_J- tan x
lan xcos™ x

J-scc Xy

WJtan x

Let tanx =t = sec” xdy = dr
_pdt
_J'j
=2t +C
= 2\tanx +C

Question 35:

(1+logx)’
X
Answer

letl +logx =t

l dx = dt
O

- j'w dx = Jrldr

X

=L+|:
3

3

1+logx)
{+ugr]+c
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Class XII Chapter 7 - Integrals

Maths

Question 36:

(x+1){x+logx)’

X
Answer
(x+1)(x+logx) Z[JH I}[xﬂugx}z =[I . I ]{x+]0gx}2
X Lo X x
Let (x+logx)=1
(1+l]dx=d.r
s -I

1) 3 .
= || 1+— [[x+logx) dr= |rdt
j-[ rJ(r ogx) dv I

1
_I—+C

3

| i
:§[x+logx] +C
Question 37:

x sin(tan Fxt )

1+ 5"
Answer
Let x* = ¢t
~4x3 dx = dt
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Chapter 7 - Integrals Maths

Class XII
x° sin[tmf'.x‘) | sin(tan"r)
= dy = dt (]
f I+x* ‘ 4-[ 141 (0
Let tan 't =u
I 2c:'r = idu
e
From (1), we obtain
»*sin(tan ' x* ) dx
! [ 5 ] :ljsinudu
l+x 4
:14[—-:031;}+C
= cos(tan”' t)+C
4 L{}H{ in }
=_I|cos{tan" x*}+C
Question 38:
9 T
I]l}.\: -II—HI'D Iﬁg"mdx
X +|U equa|s
(A) 10" =x"+C (B) 107+x"+C

() (1°=x")"+Cc (D)
Answer

Let X" +107 =¢

(10x"+10" log, 10) dlx = dit

lﬂg(lﬂ*' +x)+C
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Class XII Chapter 7 - Integrals Maths

105" +10" log, 10 dt
- I FONT O J-r
=logr+C
=log (10" +x")+C

Hence, the correct Answer is D.

Question 39:

I v

sin” xcos’ X equals

tanx+cotx+C

A

B. lanx—cotx+C
c. tanxcotx+C
D

Jlanx—cot2x+C

Answer
i
51N X COs™ X
1
= IH'C
Sl XCOs” X

sin’ x +cos’ x
= [P
51N XCOsT X
J‘ sm X j cs:-s X
5']'[ xcﬂ"; X "11“ I'CDS X

= Isec“ el + Icosec xdlx

=tanx—cotx+C

Hence, the correct Answer is B.
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Exercise 7.3

Question 1:

sin” (2x+35)

Answer

—Ul152(2x+ 5] B 1 —c:ls[4x+]0]
2 2

l—cﬂs(;x+10}¥&

=%j’1 cbr—%jcns[4x+1ﬂ] dx

inf{4x+10
zlx_L[MJH;

1
sin” (2x+5) =

= Isin3(2x+5]:ir = I

2 2 4

=lx—]—sin{4x+lﬂ)+c
2 8

Question 2:
sin 3xcosdx
Answer
. 1. ]
5in ACE}SE=—{SII1(A+B]+SII1{A—B]}
It is known that, 2

Isin 3xcosdx dx =% j{sin (3x +4x) +sin (3x - 4x)} d
=% I{sin Tx+sin (—x)} el
:% I{sin 7x—sinx} dx

| 1l r.
=— |sinTx dv—— |sinx dx
2 2

= l[ —cos ?x]—l{—cos x)+C
207 )2

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

Answer

cos Acos B = l{CDS{A-i- B}+cns[_4—3]}
It is known that, 2

j:.:us 2x(cosdxcosbur)dy = _[::us EJ{; foos(dx + 6x)+ cos(4x - 61}}} dx

= I{cﬂs 2xcosl0x+ 'U*USEIC“S(_ZX}} e
{
(

sinl2xy  sin8x sin 4. .
+ +X+ +C
12 8 4

c082x cos10x + cos’ 2.}:} dx
] l+cosdx
{ cos(2x+IDx}+cos{2x—IDx}}+(—H dx

cosl2y+cos8x+1 +cos4.t} dx

Question 4:
sin® (2x + 1)

Answer
= |sin’(2
Lot | Ism (2x+1)
= j-sin"(z_rH}dr: fsin’[2x+l]~s[n{2x+l}dt
= I(I —cos” (2x+1))sin (2x+1)dr
Letcos(2x+1) =1

— —Esin(lx + ]}ci‘r =t

= sin(2x+1)dx = dt

.
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= 1= [
_I r.'!n
21
-1 cos'(2x+1)
_?{ms{hﬂ]—f}

—cos(2x +1) N cos’ (2x+1)
= +

2 6

Question 5:
sin® x cos® x
Answer
Let 7 = |sin’ xcos® x-dx

= IcosF x-sin® x-sinx-dv

3 2 .

= Icus :r:{l—cos x}smxdx
Letcosx =1
= —sinx-dy = dl
=1 =—Ir"[|—r’]d.-.‘

=—ﬂr“—:’]dr

4 ]
! !
SN LA B
4 6
o [
cos'x cos®x
=- - +C
4 [}
~cos"x cos'x

== +C
6 4

Question 6:
sin x sin 2x sin 3x

Answer
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Class XII Chapter 7 - Integrals Maths

sin Asin B = l{cos{ A- B} —cns{_»a‘ + H]}
It is known that, 2

jsin xsin2xsin3x dy = J'[sin x-%{ms{Ex—Bx}— ms[2x+3x}}} e
=lj-{sin_rcns[—x)—sinxms Sx] dx

= lj-{sir'nxu::«cr:wr—sin xcosSx) dx

5in 2x

= II dx—— 5N xcos3x dy
2 2 2
=£|:_C0252I:|—%J-{%sin [x+ 51‘}+Si1‘l [x—5x]} dx
=%ﬂx—lj qmﬁ:u,+'~:m 4‘:}
~c0s 2x 1[ cusﬁx casdx
= S— _|.(:
8 4
—cos 2x ][—LUEE!‘L‘ cosdx
= - +C
8 8
. l[mgﬁx cm&lx_ 0q2r}+c
8 3 2

Question 7:
sin 4x sin 8x
Answer

sin Asinﬁ':lcns{/‘f B} cns(A ; B}
It is known that, 2
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Maths

_[s{n 4xsin8x dx = H%cas[iix—ﬂx]—ms{4x+3x]} dx
= % I(CGS{—4X] ~cos| Zx] dx

= % ﬂms 4x—cos12x) dx

_l{sinrl_r sinlzx}

2 4 12
Question 8:
l-cosx
1+ cos x

Answer

2sin’
l-cosx .
= 2sin
I +cosx

b |

Al

L X
=1-cosx and 2cos” 5 =l+4+c¢osx

-

}

=2tan——x+C
Question 9:
CcOs X
1+cosx
Answer
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Chapter 7 - Integrals

Class XII Maths
cos® X —sin ¥
35
COSX I . | L X
2 2 [cmx: cos ——sin” — and cosx=2cos —I}
v
l+cosx 2 cos’ ) 2 2 2

N

¥
] tan
=—[2x——2 |+C
2 1
2
:,r—tan£+(:
2

Question 10:
sin® x

Answer
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Bl F . . J
Sll'lII xX= H-lI'I‘Z xrsm-x

[]—cnsix)[l—cns?x]
2 2

] -
= —[l —cos 2x)
4

1 4
= —[l +eos” 2x—2cos Ex]

l+[$]—2mszxj|

1 1
l+;+;cns4r—2c052x}

E+ la.:i::rs-'-lx —2cos Ex}
2 2

Iﬂin"xdx:l E+l(:lns;d‘-.'r:—2:::15;2.1r ax
442 2

13 I(sin4x] 2sin2x
=—|=x+— - +C
4[2 21 4 2

1 sindx . )
= —|:3x+ a —2sin Ex}+ C

8

3
=£—lsin2x+isin4x+t‘

8 4 32

Question 11:
cos? 2x

Answer
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Class XII Chapter 7 - Integrals

Maths

.
cos’ 2x = (cos“ 2::]

_(1+cosdx ’
2
I 2
=—[I+cos 4x+2c054x]
4
[ l+cos8
== I+[—x]+2ms4x
4| 2
I[ 1 cos8
=—|1+=+ L ¥ 2cosdx
4 2
1[3 cos8
L x+2cm‘.4x
4|2 2
3 cosBx cosdx
" ’[c:m4 2xde= || =+ + dx
8 8 2
3 sin8x sindx |
=—Xx+ - +C
8 a4 8
Question 12:
sin” x
1+ cos x
Answer
2
.oX X
s 2sin " cos
sin” x [ 2 2] . A S , X
I = 2 sinx =2sin—cos—: cosx = 2¢0s8 5
+Ccosx Yeos? > 2 2 2
2
i 4sin’ ;u}sz ;
2 cos’
3 X
=2s5in" —
2
=l—cosx
sin’ x
dv= |(1-cosx
I|+m5x J-( ]dx
=x—sinx+C
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Question 13:

cos 2x —cos 2er

COSY—COS
Answer
—2sin 2x+ 2 sin 2X-2a . )
c0s 2 —cos 2ar _ 2 2 {ces(.'—cos D250 CHP g € —!_J}
COS X —COS oF X—o 2 2

. X+t .
—231n i
2 2

sin(x+ e )sin (x—e)

=. yx+o) . (x—er
gim 11l
( 2 ] [ 2 ]
. X+x X+ . X—x X—ir
2s8n Ccos 25 cos
{[2](2H[ [EJ[EH
. [x-h:x’]. [.‘(—EX’]
5in sin
2 2
I+ X—x
=4cos( ]uns[ > J

.r—c.r X+ x—o
= +cos -
|: 2 ] 2 2 :|

2lc
2¢o

x]+msof]

sx+2cosc
cos 2y —cos 2o

j fix:_[2ctrsx+2mﬁrx
COSX—COos5cx

=2[sinx + xcose|+C

Question 14:
COSX—5inx
1 +sin2x

Answer
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Cosx—sinx COS X —8inx

1+sin2x (sin!x+cnsz x]+231’nx-::nsx

[51'713 x+cos’x=1; sin2x= Esin.xcusx]
~ cosx—sinx
(sinx+cosx)’
Let sinx+cosx =t
" (cosx—sinx)dx =dr
jwbx :.m;r ,“ _cosx-sinx sin x
I +sin2x (sin x+cos x}
cdr
e
=[rdr
=-1'+C
I

:——-|-C
!

:_—]+C

SN X +COsXx

Question 15:
tan’ 2xsec2x

Answer
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tan’ 2xsec2x = tan® 2x tan 2xsec 2x
= (sm:2 25— l)tan 2xsec2x
= sec’ 2x-tan 2xsec 2x — tan 2xsec 2x

J-ran': 2xsec2y dv = J-s.f:a:,2 2xtan 2xsec 2y dv— _[ran 2xsec2x oy

sec2x
= |sec” 2x tan 2xsec2x dy— 5 +C
Let sec2x=+¢
So2sec2xtan 2x dx = ot
3 | sec2x
J-tarf 2xsec2x dr = j.-za’r - +C
2 2
£ sec2x
=—= +C
6 2
sec2x)  sec2x |
= ( ) - +C
6 2
Question 16:
tan’x
Answer
tan* x
=tan’ x-tan’ x
={seclx—1)lan2_r
:seclean"x-lzmjx
=sec:xtanz.r—[sec3x—l]
=sec’ xtan’ x—sec’ x+1
_[tanJ x dv= |sec’ xtan® x dx - Iseczx dr + Il-dx
= I&ECE xtan® x dx—tanx+x+C (1)

Consider J.ye{.,‘ xtan® x dx
Let tanx =1 = sec’ x dr=dt

2 2 2 £ tan’x
= fsec‘ xtan® xdx = If‘df =—=
3

-
3
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From equation (1), we obtain

1
!tan“lx dngtanjx—tanx+x+c

Question 17:
gin® 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  cosx

= 2 ]
cas X 5N X
= [an x sec¢ x + col xcosec x

sin’ x+cos’ x
j-_j—, dy = ![Ianxsccx + cot xcosec x
sin” xcos” x

seecx—cosec x+C

Question 18:
cos 2x + 2sin’ x
cos’ x

Answer
cos2x + 2sin’ x

cos’ x
~ cos2x +(1-cos 2x)

- [caslx=l—255n2x:|
Cos™ x

cos’ x
=sec’ x
s 2
cos2x+2sIn” x .
J‘—ﬁ iy = J‘sechdx:tanx+(,
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
- 1 + .
COs X Sinxcosxy
, lcos’ x
=fanxsec ¥4+ ————
5iN X COs X
cos’ x
. osecx
=tan xsec” X+
lan x
] , sec’ x
S\ —dx= |tanxsec” x dv+ dx
SINXCOs X lan x

Let tanx =1 =>sec’ x dy = df

= ;.ﬂl'i = .|-de+ J-ldf
SINXCOs X f

2
=—+logt+C
7 £

= étm3x+10g|tanx|+(3

Question 20:
cos2x

. 2

(cosx +sinx)

Answer
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cos 2x cos2x cos2x

. I 2 P Al = N
[cnsr+smx] cos” x+sin” x+2sinxcosxy  l+sin2x
cos2x cos2x
L I = dx:j - i
(cosx +sinx) (1+sin2x)
Let 1+sin2x=¢
= 2c0s2x de=dr

[ L
(cosx+sinx) 271

|
=5I0g|.'|+C
=%I0g,|l +sin2x/+C

—llol
_2 f:‘

{sinx+msx}2‘+c

= log|sin x+cos x|+ C

Question 21:
sin™! (cos x)
Answer

sin”' (cos x)
Let cosx=t¢

Then, sinx =+1—1°
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= {—sinx)dy = dl

dr = —Idf
sy
iy = il

V-7
: fsill" (cos r‘pix=jsin"rf‘ — \I‘

Let sin™'f=u

|

" _[s.in" (cosx )y = jn‘ldu

= ot = du

It is known that,

| 1 _'-I[
s5In - X+ C0s I—E

s sin ‘{cosx}=§—ms '(msx}z[%—,‘c)

Substituting in equation (1), we obtain
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ad

[sin™! (cos x) dx =u+c

2

=—l £+xz—mc +
21 2
!
8

Question 22:

1
m:-s[x—a]m:-s[x—b]

Answer

1 1 [ sin(a—b)

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

1 [Sin[{x—b}—{x—a}]_

" sin (a—b)| cos(x—a)cos(x—b)

o [sin{x—b]ms{x—a}—ms[r—b]sin (x—a}]
sin(a-b) cos (x—a)cos(x-b)

[tan {_r— E:}— tan [x —a]]

" sin (a—b)

1 1
- -[ms(x ~a)cos(x—b) w= sin(a-b) Htan (x-b)-tan(x-a) Jax
= ;[— log|cos (x — )|+ log cos (x - a}ﬂ

sin(a—b)
cos(x— a}q .
cos(x —b]| ¢

] [lu
sin(a—b) £
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Question 23:

o dr
SIn° xXCos™ x is equal to

J~siir1J X —cos” x
A.tan x + cot x + C
B. tan x + cosec x + C
C.—-tanx +cotx+C
D.tan x + sec x + C
Answer

+ 7 - + 7 -

S5 X —C08™ X 5T x COs8™ x

-[-"—"' fir: a7 2 P 2 'I'ir
SIN° X Cos™ X SN XCO8™ X SINT XC0s™ X

= j(sec: x—coscc:x] dx
=tanx+cotx+C

Hence, the correct Answer is A.

Question 24:

J-e"{|+x} dx

cos’ (e"x}
equals

A. — cot (ex*) + C
B. tan (xe*) + C
C.tan () + C

D. cot (¢") + C
Answer
j-e"{1+x]|

2 X
cOs (E‘ x}

Letex =t
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:»{e ‘x+e’ -l]dx =l
e”{x+|]dx =t

&
" (1+x) dt
J.rcnsE (e“x) b= J.cos: f
= Jscc]: dr
=tant+C

= tan{e' -.'t‘]+ C

Hence, the correct Answer is B.
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Maths

Question 1:

3
¥+

Answer

Let x3 =t

= 3x%dx = dt

3x’ dr
- -[x“+1 ' Ir’+1

=tan'1+C

= tan™' [x"]+C

Question 2:

1

I+ 4x°

Answer
Let 2x =t
. 2dx = dt

Exercise 7.4
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1 1. ot
== — |
NI ZJ J1+1°

1
=—| oo
5 e

2x ++/4x° +|‘+c

1 E—
r+«,.|'.*1+IH+C [I—a‘f=|ugx+\u'x‘+a‘
NEaETy

|

:l]ol
7 B

Question 3:
1

(2-x) +1

Answer
let2 —x=t¢t

> —dx = dt

::.I l - drz—j- ,I_cf.r

. P
\I'(z__ ) +1 Vit +1
= 1 3
:—1mg:+Jr+I‘+C [I—d{:lng x+vxt+a’
Vit +a®
=-log|2-x+,/(2-x)"+1|+C
! |
=log +C

{2—x]+\."rx1 —4x+5‘

Question 4:
o
V9 -25x°
Answer

Let 5x =t
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Class XII Chapter 7 - Integrals Maths

~ 5dx = dt

Question 5:
3x
1+ 2x"

Answer

L».Ixn'r_r ={

. 22x dy = di

3x
:I1+2.r = 'JJ_IIH

——.— tan 1 |+C
<[ tan”' 1

:Tlan (\f_x ]

Question 6:

X
1—x°
Answer
Let x> = ¢
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Class XII Chapter 7 - Integrals Maths
~ 3x% dx = dt
o [ L
l-x 39—+
:l l]u| Ij +C
32 —1
=110 I+x1 C
6 _x.l
Question 7:
x—1
Vx' -1
Answer
x—1 x |
— = cx — dx (]}
j\."Jrz—l '[«J"xl—l '[xfx:—l

For _[J“f_ldx, let x* ~1=1 => 2xdv=adl
x' -

x I pd
el

I _I
= > Jr et

e
=i

-

=+x" -1

From (1), we obtain
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- Integrals

Class XII Chapter 7

x—1 =

x 1
i — fx
\I'fx:—1 ‘[v'rf—l ) J\l'[xl—] 1
x+x."f—1‘+(f.‘

=
=4x" =1=log

Question 8:
Iz

x6+ar~

Answer

Let x3 =t

= 3x?dx = dt

i L&)

+C

=%Ing,.r+v"r’ +a’

1
:Elog x4/ xf +ar"+C

Question 9:
sec” x
Jtan® x +4

Answer

Lettanx =t

. sec’x dx = dt

%{ﬂ =loglx+/x* -’
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Chapter 7 - Integrals

Class XII Maths
I sec x =J- dt
l;m x+4 N+
:Ir:rg‘r+\;'r?+4 +C
=I0g‘tanx+x,|'[an3x+4‘+{3
Question 10:
1
Nat+2x+2
Answer
]
dx = el
J-\.I'[x?+2x+2 J’J(_x-+|}z+ !
letx+1=¢
Loy =t
= o =
'[w.rx +2x+2 '[JFH

=10g|f+\|"|f:+|‘+{:

= log [x+1)+\f[x+l}3+1 +C

=log [.1‘+1)+\'I.1‘2 +2_r+2‘+{','

Question 11:
1

VOx* +6x+5

Answer
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1 1
dy = e
Iﬂx2+6x+5 j{3x+1}1+(2}2

Let(3x+1)=1
S 3dx =dlt
I ¢ 1
o = [t
I(3x+1]2+(2)2 EIr+2'

Question 12:
1

Answer

7—6x—x" can be written as ?—(xl +6x+ 9—9).
Theretore,

?—(x: +6x +9—9]

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

=16—(x+3)’

(4 ()

1 1
—dy = - v
IJ?—ﬁx—f IJ{4)‘—(x+3]z
Letx+3=1
= gy =dt

= j- : dy = J : —dll
V() = (x+3) Y@ =)
=sin™ [ ;]+C

=Si|1"[xf:3)+ C
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Question 13:
]
(x-1)(x-2)
Answer
(x=1){x—2) can be written as x* —3x +2,
Therefore,

2 =3x42

1 _ 1 »
J (A—1}(-—z)dr_jvl"[l__j_(;]zd
Letx——=t
iy =t
1

=log +C

{x—%]+\.'_r: —3x+2

Question 14:
1

VB+3x—x7
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Answer

. . . g9 0
8+3x—x" can be written as 8—[,{ —3.r+;——].

Therefore,

\ 4 2
Letx——=1
2
Lodv=dr
l |
:>j |' _;_;irzj | et

=sIn

(2x—
—sin | = 3]+C

Question 15:
]

\[{_1: —a]{.t—b}

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

x° —[a+b}x+m’.ﬂ

=x"—(a+b)x+ 3 +ab
{ _(a+bﬂg_[a—b]
2 4
:,I x_a] — &:J ] : _dx
J(x-a)(x-2) \H _[a;ﬂ} _[a;b]
Ln-(22)
codx=dr
= ! a‘x:j' ! dt

g {[%f’]}mm L

Question 16:
4x +1

Vaxt+x-3

Answer

Let 4x+1 = Ai(zf +x-3)+B
dx

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

Equating the coefficients of x and constant term on both sides, we obtain
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Class XII Chapter 7 - Integrals Maths

AA=4=A=1

A+B=1=B=0

let 2x> + x -3 =t

~(4x + 1) dx = dt

dx+1 ]
= | === |—=df
J-JZJ:E Fx=3 J-\."r;
=24t +C

=22 +x-3+C

Question 17:
x+2
Vx' -1

Answer

“I' n
Letx+2=A—|(x —-1)+ 8 el
< -1) ()
=x+2=A(2x)+B

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

ZAzl:’Azl
2

B=2

From (1), we obtain
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Class XII

Maths

(x+2)= %[2x]+ 2

1
x+2 o 2

Vxi =1 x —I

Then.f

In]—j 2x
29x* -1
1 2x 1 el
AN N
|
=[]
i

dx -(2)

2xddy = di

Then, I%a’x: Ej-;dx= 2lng‘x+\,’x:—l‘
Ve

Jx' -1

From equation (2), we obtain

Question 18:
S5x-2
I+ 2x+3x°

Answer

Let 5x—2 = Ai(1+2x+3x2)+ﬁ

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

I—dr—v'r —I+"log‘x+\.l'~r - ‘+(

Equating the coefficient of x and constant term on both sides, we obtain
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Class XII Chapter 7 - Integrals Maths

i’r=l‘i|n,r=1::>.~1=E
6

24+B=-2=>B=——

3
.‘.5x—2:%{2+6x}+(

: {2+6'¢]—

:>I—5x 2 —dx = 6

1+ 2x+3x° ]+21+_~.r
__I 2+6,1 u 1
- 1+ 2x+3x° 3 1+2x+3x°
246x |

Let/ = |—————=drand [, = |————x

14 2x+3x° 14 2x+3x°
5y —

g J‘T—z‘jdxzéf, Ly (1)
1+ 2x+3x" & E
_j 2+6x

1+2x+3x"

Let 1+2x+3x" =¢
:>[2+(Jx)cix=a’r

t
1, =loglr|
I, =log [l +2x+3x’| -(2)
1, :J 1 o
14 2x+3x
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Class XII

Chapter 7 - Integrals

Maths

I+2x+3x" can be written as I+3[

Theretore,

[ 2 ]
1+3 L
. ]

=I+3[.\'2+Er+l—lJ
3 o

9
( |]’ |
=1+3|x+=-| —=
3 3

b

=g+3[x+—lJ_
3L 3

I

Tl
—_—

=

o=
Ll | =
S
" N

+
O | b
1

=1 Ihm-l X+
312 V2

L 3 3/
=l_imn.[3x+l |
3_\.1'5 \{E

0,2
x+jx,
2

(3)

Substituting equations (2) and (3) in equation (1), we obtain
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Class XII Chapter 7 - Integrals Maths

Sx-2 5 a1 ] L 3x+]
Jl::r-l-}x:fﬁ:: 6[lng|l+2x+3x ”— 3 L.E tan '[ i% ]]+C

Slo |I+2r+“r1 L mn”[3x+l]+f
= — o o3, - .
6 " 32 V2

Question 19:
b+ 7
(x-5)(x—4)
Answer
6x+7 o bx+T

Jx=5)(x=4) ¥ —9x+20

Let 6x+7 = Ai(x3—9x+2u)+3
dx
= 6x+7 = A{zx—9}+5

Equating the coefficients of x and constant term, we obtain

2A=6=A=3

-9A+B=7=>B=34

~6x+7=3(2x-9)+ 34
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Class XII Chapter 7 - Integrals Maths

,[ },61—+? =J-3[2.r—9]+34ix
Jxi=9x+20 " x'—9x+20
2x-9 1
=3 e+ 3 ey
J-w..l'.rz—'J'.r+2tJ '[ x5 =0x+20

Let], = [ _dxand , = [

VXt =9x 420 Jat=9x420

IL:3;1+34IJ 1)
AV =9x+20
Then,

f —

'[ x* —9x+2

Letx’ —9x+20=1
:::{21—9]5&:.:3{

dt

=f =—
/]
1 =21
1 =24x" =9x+20 -(2)

and /, = J;a&

NxT—9x+20
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Class XII Chapter 7 - Integrals Maths

x> —9x 420 can be wrilten as x~ —9x +"[}+i—l—%.

Theretfore,

X —'Si:c+2{]+ﬂ—E
4 4

:ufg:j ST zdx
\‘[I_EJ _[2]
[_g]m -(3)

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

I, =log

I%‘ﬁ 3[2 X -9x+zﬂ}+34lugl[x-—J vt —9x+zn]+c‘
.'JL-I'-

= b/« —9x+2ﬂ+34|ﬂg{[x—§]+v'x1 —‘JX+EU}+C

Question 20:

x+2
Vadx—x°
Answer
Lctx+2:Ai(4x—xz)+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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Class XII Chapter 7 - Integrals Maths

—22]‘=|:‘w1=—l

2
44+B=2= B=4
:;»{x+2}:—%(4—2x}+4

]
4-2 4
L g 2,
\"Iilx x° \."=I.Jr—x2

:—1 J 4-2x n‘x+4j

1
dx
27 Jax—x? Vdx—x’

Let /, —J- ,_r,ix and /, I—dx

dx—x* Ndx—x

j—d’“’“ ¥——§I +41, (1)

42x

Vidx—x*
Let dx—x" =/
::»{4-21)dx=dr

TMnﬂ:I

=1, _j‘f’ = 07 = 2ax— (2)

o
: '.- 4x—x:dx

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

- (2) ~(x-2)

JE_IW = sin” [x 7] -(3)

Using equations (2) and (3) in (1), we obtain
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Class XII Chapter 7 - Integrals Maths

IJfE%:- =—-{7JE;_:)+4ﬂn'(£§3]+c

-2
=—V4x—x" +4sin '[%J#&T

Question 21:
x+2

Nat 2043

Answer
j- {x+2} J- 2(x+2)
Vat+2x+43 Vi 4+2x+3

2x+4

Y
"2 Vxt+2x43
=1 j‘ 2x4+2 —I (?fl‘
Vi +2x+3 Nt 4 2x+3
2x+2
dx + dx
Iv".r +2x+3 IJleth
2x+2
Let [ = dy and /, = —d
o Iv‘x*+2x+ ! J‘\."t +2x43 )
x+2 1
R B — | Sy el ]
s ah" 0)
2x4+2

then = s

Let x> + 2x +3 =t

= (2x + 2) dx =dt

Page 74 of 216
Website: www.vidhyarjan.com Email: contact@vidhyarjan.com Mobile: 9999 249717
Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051
(One Km from 'Welcome’ Metro Station)



Chapter 7 - Integrals

Maths

Class XII
I = jﬂ =21 =243  +2x 43
I
A

VXt +2x+3

-(2)

:»xz+2,r+3=,x:+2_r+l+2={x+1)3+(u‘r§):

[x+l)‘+(u'5]h

dlx =10g‘(}:+]}+'\|'|1‘2 +2x+3‘

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

J‘ x+2
¥
Nt +2x+3

=+/x"+2x+3 +log

Question 22:
x+3
x'—2x-5

Answer

Let (x+3)= Adi(x-‘ —2x-5)+B

X

{x+3}=zi{2.r—2}+3

-(3)

dy = ;[2 x +2_r+3:|+ Ing‘(x+ 1)++/x* +2x+3‘+C
{JC-I—']-I'-*.I'X: +21+3‘+C

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

ZA:I:::A:l
2

24+B=3=B=4

n(x43)= ;{2_r—2}+4

ox-2)14

x+3 (2
= J-_rz—Ex—SiT_j ¥ =2x-5

2x-2

|
- 2 If—Zx—S

v

dv+4 |

- I kY
x =-2x-5
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2x-2 1
et ‘fl = J‘mdx and ‘fl = ‘[mﬂ!\'
x+3 1
S l———dx=—1 + 41, vl
I(xf-zx-s} 2 1T (1
2x=-2
Then. {, =
e i Ix2—2x—5

Letx’ —2x-5=¢
= (2x—2)dx=dr

=1 = J?= logi| = log |x” —2x -5 -(2)

el

x'=2x-5
|
_‘[[f—lﬂl]—ﬁd‘:

]
= ’;ix
I[.r— 1]‘;2 +(\|'E)_

1 x-1-J6
NG Ing[ x—1+6 ] ~0)

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

x+3 1 4 . 4 x 1-JE|
——dr=—] T=2x=5+ I +C
—2x-5 2°g|x *3 206 Clx—1+ 6|
| , 2 |x—1-46
=—loglx"-2x-5+—=log —|+C
2 g| | J6 gx—l+w"€
Question 23:
Sx+3
Vxt+4x+10
Answer
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Class XII

Chapter 7 - Integrals

Let 5x+3=z1i{x:+4x+lﬂ]+3
dx

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

Equating the coefficients of x and constant term, we obtain

2.4=5:>A=5
2

44+B=3=B=-7

S3x+3 =%(2_r+4]—?

\.'x "+ dx+10

J Sx43 o {21+4} 7
Jxt e dx 10 Jr tdx+10
2x+4
-2 [~
Let /, = de and /, = [~
Y "+ dx+10
I ‘i,r+‘§ Eﬂ—?fl
x° +4,x+l
Then, /, = | 2t

Jxt+dx+10

Letx” +4x+10=¢
,',{2x+4}dx =dr

=1 = J%=2JF=2\I'IIE+4.¥+IU

I——ldr

vt +4t+lﬂ
) JJ(.TJ +4x+ 4)+6
ZI «I Sy
(x+2) +(JE]
= Iog‘(x+2]u'x2 +4x+l{}‘

dx

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

1
Faiiio

+4x+lﬂ

-(3)

(1)
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Class XII

Chapter 7 - Integrals

Maths

J' Sx+3

Vat+4x+10

Question 24:

dx
J‘xe +2x+2 equals
A.xtan ' (x + 1)+ C
B.tan ! (x+ 1)+ C
C.x+1tantx+C
D.tan"!x + C
Answer

ddx dx
I.r:+21+2 :I{

_r:+2x+1}+l

1
R
j{x+1]"+{l}"

=[tan"' (x+1)]+C

Hence, the correct Answer is B.

Question 25:

j‘ dy
V9x 4’ equals

ls.'m| .[9x Es]+{T
A. 9 B

Lgin '[Ex_g]ﬂj
B 2 9
Oy —

lsin .[Jx 3]+C
C. 3 8

dx = ;[2 +dx+ I{]}—?Iog

(x+2)+Vx" +4x+10+C
=5yx" +4x+10-Tlog (x+2)++/x" +4x+ Iﬂ‘-HT.‘
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Oy —
lsin '[jx 3]+C
D. 2 9
Answer

_[ dx

—4[xj—9x]
4
- | 1
(;_ 9 8l 31]
-4l ¥ -"x+ -
47 64 64
—J ! = dx
: z \
HE )
8, \8
:lj ! dx
2 ||./9 2 9y
(5) ()
\i8 8
;}".
x=
:% sin”' QSJ +C [J‘%:sin '§+C
8

~Lin '[gx_q]ﬂi,‘
2 9

Hence, the correct Answer is B.
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Exercise 7.5

Question 1:
_
[x+ 1}{1‘ +2)
Answer

X _ A . B
[1‘+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=-1land B =2
x -1 2

T (x+2) (x41) (x+2)

X -1 2
= J{m}(“z]"i"‘J{mf(“z]”&
=—log|x+1|+2log|x+2/+C
=log(x+2) —log|x+1/+C
(x+2) o

{x+]}

=log

Question 2:

1
¥ =9

Answer

1 __ 4 N B
x+3)(x=3) (x+3) (x-3)

Let {
1= A(x=3)+B(x+3)
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Class XII Chapter 7 - Integrals Maths

Equating the coefficients of x and constant term, we obtain
A+B=0
-3A+3B=1
On solving, we obtain
A=—lmMB=l
6 6
. | - 1
“(x+3)(x=3) 6(x+3) 6(x-3)

1

- - ¢
~ J(,;:_g}"’“‘ﬂﬁ{ﬁa} 6[1‘—3}}1{

= —llog x+3|+llng x-3]+C
(V] 6

1 (x=3)
ﬁlﬂg{x+3}+c
Question 3:
3x-1
(x—1)(x—2)(x-3)
Answer
Jr—1 _ A . B X C
Lot P D)(x=2)(x=3) (x-1) (x-2) (x-3)
3x—1=A(x=2)(x=3)+ B(x—1)(x=3)+C(x-1)(x-2) ()

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

i Jx—1 _ | B 5 N 4

C{a=)(x=2)(x=3) (x-1) (x=2) (x-3)

3x-1 N L S R
M e I{{x—n (x-2) [x-EJP

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

Answer

x _ 4 . B N C
o CNE-2)(-3) (v-1) (-2) (x-3)
x=A(x=2)(x=3)+B(x—1)(x-3)+C(x-1)(x-2) (1)
Substituting x = 1, 2, and 3 respectively in equation (1), we obtain
A=l¢8=—l and(.“=i
2 2

] x B I -2 N 3
Tx-D(x-2)(x-3) 2(x-1) (x-2) 2(x-3)

1 2 3

= a Y= - + 1 X
f{x_l}{x—zj(x-,a}d"_I{z(_r_l) (x-2) z{x—,%]ff"

:%Iog :r—1|—2I0g|x—2|+%log|.t—3 +C

Question 5:

2x
x43x42
Answer
2x _ A N B
Let x4+ 3x+2 [x+]} {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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Maths

2x -2 4

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

2 ol 2],
T {{H ) {m]}“

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

Question 6:

I—x*
x(l -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

2—x A B

Lo X(1-2x) x  (1-2x)

=(2-x)=A(1-2x)+ Bx (1)
1
Substituting x = 0 and 2in equation (1), we obtain
A=2and B =3
2-x 2 3

=4
x(1-2x) x 1-2x

Substituting in equation (1), we obtain
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I—x’ 112, 3
xl_:]—Zx} 2 2=x [I—Ex}

e e

Question 7:
L
(" +1)(x-1)
Answer

X

:§+Iog|x|+ilﬂg|l —2x|+{"_

2(-2)

=§+mﬂ4—%mﬂr&ﬂ+c

_ Ax+ B C

Lot {x: +1){x—l} - (x: +l] ' (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

1

A=—— B=—,and C=—
2 2 2

From equation (1), we obtain
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1 1 1
X 2 2 7

(Jf2 +1){x-l] xt+1 +[x—l}

x 1 X 1 1 1 1
:}J‘(_ﬁ:‘?+l][r-1]_—2f dx + J‘j dx + x_]cix

x*+1 29x+1 2
:-;Ixfilfix+élm1"x+élugx—l|+€
Consider | 2k let (¥ +1)=1 = 2xdc=di
x 41
2_" dl' 2
= Ix3+]dx: II =log 1| = Ing|x +l|

x 1 2 (D
=——log x +l‘+5l.m x+;|ﬂg|x—1|+C

1 1 5 |
- 21ug‘x—1|— A 10g|x +1+  tan 'x+C

Question 8:

X
(x- 1y (x+2)
Answer

x A B C
+

-1y (x+2) (=1 (x=1) (x+2)

Let
x=A(x—1)(x+2)+ B{x+2:}+C|{x—I]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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Chapter 7 - Integrals

Class XII Maths
A= g and C = _—2
[}
X 2 1 2

o (re2) 9G-D) T3 x—l}2_9{1+2}

2 1
:>Ir-| Y (e2)” ﬂj{r—l ' j{l |)2"'i"'_ﬁfm‘i‘r

2, 1 -2, 2/+C
_E“g|"‘_|+§[ﬁ]_§ og|x+2/+

= 2 og xl +
9 x+2) 3(x-1)
Question 9:
Ix+5
X —x —x+1
Answer
3x+5 B Ix+5

¥ —xt—x+1 _{x—l}:{xﬂ}

3x+5 A

B C
+

Let ¥

1) (x41) (=) (xm1) (x1)

35 = A1) (1) + Be 1)+ (x-1)
3x+5=A(x* ~1)+ B(x+1)+C(x* +1-2x) (1)

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

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

B=4
A+C=0
B-2C=3

On solving, we obtain

A‘:—l zmldf_":l
2 2
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Class XII Chapter 7 - Integrals Maths

. 3x+5 _ N 4 N 1
"{x_|]?[x+1) 2(x—1) [-_|]2 2[x+1}

3x+5 1
:’I(x-uf{m}‘ﬁ:_zj.—ld 41 I{r+l

=—Elug|x—l|+4(%)+ilog x+1+C

1 x+1 4
=—log|——|—-———+C
-1 {x—l]

Question 10:

2x-3
(x* —1)(2x+3)
Answer

2x-3 3 2x-3

(" =1)(2x+3)  (x+1)(x=1)(2x+3)

2x-3 A N B C
(x+1){x—l](2x+_—a] 1+1} (r l 2x+3]

Let
= (2x=3)=A(x=1)(2x+3)+ B(x+1)(2x+3)+ C(x+1)(x-1)
= (2x-3)=A(2x" +x-3)+ B(2x" +5x+3)+ C(x" —1)

= (2x=3)=(24+2B+C)x" +(A+35B)x+(-34+3B-C)
Equating the coefficients of x?> and x, we obtain

B——L 4—2 dm:ln‘.f"——E
10 2 3
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_ 2x-3 R
C(x+1)(x=1)(2x+3)  2(x+1) 10(x—1) 5(2x+3)

2x—3 5 1 1 1 24
:>'[(,xz—I){2x+3)dx_Ej{x+1}dx_ﬁ'[:dx_?I{E:{+3]dx
5 1 24
=2 log|x+1/——log|x—1|- — log[2x+3
2Iﬂ.:nrg v +1 Iﬂlog|x 1| ileug|2t+ |

5 1 12
==—logx+1——Iloglx—-1——log 2x+3+C
2 g 10 g| | 5 g|

Question 11:
S5x
(x+1)(x" -4)
Answer
Sx 3 5x
{x+1}{x:—4) (x+1)(x+2)(x-2)
ax _ A N B . C
Let [x+1}{x+2](x—2} I:_r+1] [Jr+ 2} (_r—E}
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
A:i B:-iand t:':E
3 2 ]

_ Sx __5 5 5
T (x+2)(x=2) 3(x+1) 2(x+2) 6(x-2)

1
6 J(x—zf“

- 5]0g|x+l —%Iog _r+2|+glog|x—2|+(j

:>'I-x+l } __j{x+l} __j-{x+’?

Question 12:

o x+1
¥ =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
S =X+—
x =1 x =1

2x+1_ A N B
Lot x' -1 (x+1) (x=1)
2x+1=A(x-1)+B(x+1) (1)

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

A‘:lunadfs‘:E

2 2
_x3+x+|_x+ 1 3

Sl () 2(xm1)

X +x+l
:‘;_“ e dr = Ixcir+ Ix+| j{r—l

=£+%I0g|x+1|+%logx—l|+(‘

Question 13:

2

(1-x)(1+x7)

Answer
A Bx+C

( (1—%) (1+)
2 —A‘(]+x:) {Bx+£}{1—1}

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

Page 89 of 216
Website: www.vidhyarjan.com Email: contact@vidhyarjan.com Mobile: 9999 249717
Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051

(One Km from 'Welcome’ Metro Station)



Class XII Chapter 7 - Integrals

Maths

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

. 1 s x+1
C(1=x)(1ex’) T-x 14
2 ol x |
N J.(]—X]{Hx!)aﬁ_ Il—xdr+-|-l+x2 dl+-l.|+x3dx
I : | ¢ 2x I
:_Ix—l-+ijl+x?&+jl+xﬂ&

1
=—log|x - I|+Elog

Question 14:

3x-1

[_r+2}:

Answer

Let 3x—|ﬁ= A N B*
(x+2) (x+2) (x+2)

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

Equating the coefficient of x and constant term, we obtain

A=3

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

I+_r2|+lan" x+C
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3 7

Ix-

, I
C(x2) (x+2) (xs2)

3x-1 1 x '
- j-(Hz]’ ﬂBr:3j{x+2]dx_TJ‘[JL-Jrz)l &

=3lng|x+2|— ?[(.:‘_—4-12]]+{1

=3|ﬂg|x+2|+i+c

(x+2)

Question 15:
1
=1
Answer
1 1 1

(x'=1) (&7 =1)(x"+1) (x+1)(x-1)(1+x7)

| A B Cx+D
Let - o

) (-n(1+x) (o) (=) (1)
L= A(x=1)(x" +1)+ B(x+1)(x" +1)+(Cx+ D)(x* -1
1= .4(x:"+.1'—_r" —l)+ B[x" +x+_r2+l)+f_“x3 +Dx* =Cx=D
1=(A+B+C)x" +(-A+ B+ D)x* +(A+B-C)x+(-4+B-D)

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

-A+B+D=10

A+B-C=10

-A+B-D=1

On solving these equations, we obtain

A:—l,b':l,{?:[}, and L}:—]
4 4

2
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] -1 ] |

Y Ta(x+1) a(x-1) 2(¥ 1)

1 1 1 1
= de=——loglx=1|+=loglx-1|-—tan' x+ C
j‘x*—l 4 g| | 4 g| | 2
] x—=1 1 | .
=—log|——|-—tan x+C
4 x+1
Question 16:

x(x"+1
( g ] [Hint: multiply numerator and denominator by x” ~* and put x” = t]

Answer
_1
X (x" + 1]

Multiplying numerator and denominator by x” ~ !, we obtain

-I t” | x.lr |

x(x”+l) x"".‘c{x”-irl) x"(x"+l)

Letx" =1 = x"dv =dt

e SR T
. J-x(x"+l]dr_ j-x”{x”H}dx_ n L{Hl]dlr

L B
te+1) 1 (1+1)
I=A(1+1)+ Bt (1)

Substituting t = 0, —1 in equation (1), we obtain
A=1land B = -1
1 1 1

:'tl::+l} t(1+1)
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Class XII Chapter 7 - Integrals Maths

j;mdxz;ij[;_ﬁ]ﬁ

|
=—1 =1 Il {+C
H[ ug|f| ug|f+ |]+

_1 log [x"| = log|x" +1| [+C
n

+C

= llcng
H

Question 17:

COs X
(1-sinx)(2-sinx)

[Hint: Put sin x = £]
Answer

CosXx
(l —sin x}[l ~sinx)

Let sinx=¢f = cosxdr=4dt

. J' Cosx "f:J dt
I(1-sinx)(2-sinx) (1-1)(2-1)
| A B
Let =
C-0-0) (-0 (2-1)
I=A(2—r}+B{1—f} {]}
Substituting £ = 2 and then t = 1 in equation (1), we obtain
A=1and B = -1
1 1 |

-Nz-0) (1= (2-1)
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cos X l 1
- I{l—sinx][?.—sin.r]df: J{: m}ﬁ

:—Ing|l—f|+ Ing|2—t|+C

= log I—_ +C
_ IGE‘Z—innx i
| —sinx
Question 18:
(2" +1)(x7 +2)
{.x: +3}{x2 +4)
Answer
(x7+1)(x" +2) (4x* +10)
(x: +3}{x3 +4) - (27 +3)(x" +4)
Let dx- +10 =Ax+B Cx+D

(F3)(r+4) (¥ +3) (x+4)
4x* +10=(Ax+ B)(x* +4)+(Cx+ D)(x* +3)
45> +10= Ax" +4Ax+ Bx’ +4B+Cx' +3Cx + Dx* +3D

4’ +10=(A+C)x" +(B+D)x* +(44+3C)x+(4B+3D)

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

A+C=0
B+D=4
4A+3C=0
4B + 3D = 10
On solving these equations, we obtain
A=0,B=-2,C=0,and D=6
4x" +10 -2 6

() ed) (P e3) (v +4)
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Wﬂ—[ S ]

(x*+3)(x* +4)

=T =J{'*(—rf+3)'{f’ﬁ+”}%

Question 19:
2x

Answer
2x

Let x> = t = 2x dx = dt

| 2x i i
'[(.x +1] ¥ +3 - jI[J'+I][.'+3} ~(1)
1 A B
) +3) () (+3)
1= A(r+3)+B(t+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;, +1 (r +3) =j{ fl+1} flﬂ)}(

) {:+])|—;10g|r+3|+[‘

| r+1

=—log|—1|+C
2 E'Jf

I X +1
=—log

+C

ol

x +3

Question 20:
1
.r[f - ]}
Answer
1
.t(x" - ]}
Multiplying numerator and denominator by x3, we obtain

| %

x(xt - 1) s (x' - ]}

i

%

Ix{f - l)dr ) J‘:H [IJ' - 1}

clx

Let x* = t = 4x3dx = dt
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I S
te=1) t (r-1)
1= A(t-1)+ Bt

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

= -
te+1) ¢ 11

= j‘ﬁu’r:%j{?+ﬁ

= %[—]og|r|+l0g|r—]|]+f‘

| i—1
=—log|— +C
4 g f
1 xt=1
=—loy +C
4 B X
Question 21:
1
{e _I][Hint: Put € = t]
Answer
1
(e" 1)
Lete* =t = e*dx =dt
]
RN
e =1 -1 tt=1)
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Maths

Let :

A B

r[r—l}z PR

1=A(r=1)+ Br (1)

Substituting ¢t

= 1andt = 0 in equation (1), we obtain

A=-1landB =1
S
Ct(e-1) 0 11
:;»_f ! di=]ogﬂ+c
t(t-1) t
= log|* __I +C
e
Question 22:
J‘L uals
-D)x-2)""
log [x_l} +C
x-2
A.
log {'T_ZJ +C
B x—1
x=1Y
| +C
c Og(r—ﬁl
b. log|(x—1)(x-2)|+C
Answer
Let * = A + B
(D(-2) (1) (-2)

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

G2 () ()
X _ =1 . 2 .
= e J{(x—u (x—z)_}“'

= —log|x~1|+2log|x-2|+C

(x-2)

x-=1

+C

=log

Hence, the correct Answer is B.

Question 23:
dx
j‘fﬂqUﬂlﬂ
,u:[_x‘ - I]

1 3
log|x| = —=log|x C
A ug|'r| 3 ng(r +l)+
1 2
5. ]ug|x|+5|ng{x' +l)+C
1 2
—lng|x|+§log(x'+]}+l:

5. % |ng|x| I Ic}g{x: + l] +C

Answer

1 4 Bx+C
Let - =
.r(.r“+|) xr x +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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= (- war

=Iugx|—;lug ¥ +1+C

Hence, the correct Answer is A.
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Exercise 7.6

Question 1:
X sin x

Answer

j‘x sin xalx
Let I =

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

obtain

I=x [sinx dx— jd[%x] Jsinx dx]rdx
= x(~cosx)- [I-(~cosx)dx

=—xcosx+sinx+C

Question 2:
xsin 3x

Answer

j‘x sin 3x dx
Let I =

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

obtain
. d .o
[ =x|5in3x dx— H[ti_l] jﬁmgx a’x}
X
_ - —cos3:
x( cos?:r)_ I][ cos r] &
3 3

—xcosdx |
- TXeosAx L 2 cos3x dx
3 3

-
—xcosix 1 .
= 4 gindx+C
3 9

Question 3:

e
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Answer
I= Ix:erx
Let

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

l=x" Ie’ dv — I{[% X ] Je”cix}cir
=x’e" — IZ.r-::"cit
=x'e* -2 J.r - dx

Again integrating by parts, we obtain

= xle* - 2{1- Ie”cix - I{[%r :|- Ie“dx}de

= xe* —2[)(&'* - e"u{x}
=xle* -2 [xe—f" - e'r]
= xle* —2xe" +2¢" +C

=¢" [xz -2x+ 2] +C

Question 4:
X logx
Answer

[ = |xlog xdx
Let I B¢
Taking log x as first function and x as second function and integrating by parts, we

obtain
[ =logx I.r dx — f{(%_]ogx] jx dx}aﬁr
=logx- J;- - IL; dx

_x logx _E de

2
_x logx  x° +C
2 4
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Question 5:
x log 2x

Answer

Lot I= Ix log 2xdx

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

obtain
d
f=]0g3.rf.rdx—J d—2|ogx dex dx
by
x° 2 X
=log 2x- 5 —j-zx- 5 ddx
_leugEX x
=, —jzdr
_.\lel:ngEx_Jr_E
——2 3 +C

Question 6:
x*log x

Answer
I=|x"logx dx
Let I &

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

obtain

I=logx -l-:u:2 v — I{[dix log x] szdx} dlx

x’ 1 X
=logx| — |- -4

x 3
_x Iogx_jx_:dx
3 3
_x Iogx_£+c
3 9
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Question 7:
ysin ' x
Answer

I = |xsin " x dx
Let -[

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

Jl—x
2 e =1 _ X
_ X sin 1"'1_[ X g
2 2415
RN L2
_xsin 1+]j | x‘_ | i
2 2 l—x- 1—x*
2o 1
_X7sin .r+lj - - .
2 2 1-x
x'sin'x 1 > 1 1
= +— | —x"clx - el
LR |
'Tsmxlx\f—’]"' ._l] .
=+ —a/l=x" +—sin" x—sin 'xp+C
2 2{2 2 [
LR |
x'sin”x x TR |
=+ afl=x" +—sin  x——sin x+C
2 4 G| 2

=l(2xf—1}sin" x4 1-2 +C
4 4

Question 8:
yvtan ' x
Answer

I= Ixtan "x dv
Let
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Class XII Chapter 7 - Integrals Maths

" _I' - . - . .
Taking N X35 first function and x as second function and integrating by parts, we
obtain

I=tan' x |xcx— {[itan'l x] J-xrix}dx
ax

—tan"' x| = —I ! j~£c.{x
2 1+x~ 2

2 | g
=x tan x_l—[ X s
2 2 +x

I 3
_x tan x_l x +}_ | e
2 29 1+x 1+x°

tan x| |
:‘f tan ‘{'__ |— _ (fx
2 2 l+x

I
_xan X ta; x—%{x—tan ‘x}+{:

3

x - x 1 _
=" tan 'x——+—tan ' x+C
2 2 2
Question 9:
yeos ' x
Answer

I = Ix 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 I.\:I.\:cﬂt—l{[%t(is ]xjjxdt}d‘c

{IX
;X -1 x°
=08 ¥ —— | ———dx
2

2 1 2
x“cos x III—.t -1

2 2

xeos'x 1| ——= -1
:T_E .I._.'L + ‘Jl']_—‘: ﬁr.‘.,

eos'x 1 1 3 {1)

where, I, = I-s}'l ~x'dx

=1 =xyl-x" _Ii\'{] -x° jxdx
e
= =xyl=x" = ,i xx
241 ="
| —x*
=1 =xl-x - dx
! j f'l_rz

:>f]=}.'\|"ll—x: jl—\ —].

=1 =.ru'W—{J‘-"":fﬁ+_l‘ |'_d—r«}

W =x*

=1

—
l-x —{!J+cos l.t.'}
=21, =xyl-x" —cos ' x
R B :'—txﬂ - x* —%cn:\' 'x

i

)

Substituting in (1). we obtain

xeos'x 1fx 1 1,
[=——— Vl—x* ——cos 'x [——cos ' x
2 2 2 2 2
(Ex: - I)
=205 1.,—— 1-x"+C
4
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Question 10:

(sin '.t}g

Answer

I :(sin 'x”ldx— I«[:r{sin 'x}! - fldx}d‘r

= (sin 'x)z-x— Iw-xdx

J1-x°

™y
- x(sjn '.x]z + jsin 'r[{%jdx
- x(sin" x]: +|sin™ :cJ‘ i:‘ dx — I{[%sin"x:‘j f'} t}»dx]

:.‘c[sin"x}l+ ﬁin"x-lsjﬁ—j ] ) I—_r“‘dx:|

Ji-x?

= x[sin" Jc}n2 +241-x" sin' x - Ildx

=.‘{[Sil’]_lx}l_+2\|'|—x3 sin” x-2x+C

Question 11:
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I:_—]I 2% -cos” ! xdx

2 9157

| —2x J
1 N
Taking €05 X as first function and “ I-x as second function and integrating by parts,

we obtain

1= :ms"xjd%dr— J-{[;;ms"_r] v%dr}dx}
_ zﬂm}

=—|cos” x 24/1-x" —I

-1
2] J1=x?
_! _hn'l—x2 cos ' x+ Jde}

_ ! 2J1-x% cos 'x+2,r}+(:

I

:—|:\I'I —x cos™! x+x}+C

Question 12:
2

xsect x

Answer

I= Ix sec” xdy
Let

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

I =xjsec] xdx— J:H%J.} Isec3 xdx}dx

=xtanx— Jl -tan xdx

= xtan x + log|cos x|+ C

Question 13:

tan ' x

Answer
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— . |
¢ I = Il tan  xdx

" _I' - . - - -
Taking N X35 first function and 1 as second function and integrating by parts, we

obtain
I:Lan"xj‘lai'c—_[.[ d tan~ x] _[1 dr oy dx
el
= tan 'x-x— : l-xca’.r
= xtan 'r—— n’x
| l 2
=xtan x—— '|+C
2

= xtan 'x—%log{l+.r’)+(§

Question 14:
.r{lﬂgx]z
Answer

[ = Ix[lﬂg x]: dx

A

Taking {]ﬂgﬂ as first function and 1 as second function and integrating by parts, we

obtain

.’:{11::2,3:}1 I.rdx— {[—Ingr]} xdx dx
: fay

:%(lngx}:—[r‘lﬂg %? }

2

—i{l::-g:vc}2 - _[x log x dx

Again integrating by parts, we obtain
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I= x?:{logx}f _{Iog x Ix dx — I{% log x] dex}dx}

_J"-E-(I-:a:_g,,rr‘j'J —{%—log,t— I%x?dx}

%[Iogx]’n —%log;w% '[xuir
:%[Iongl —%logx +x—4-+C
Question 15:
{x’ +I}Iogx
Answer

Let I= I{x: +])Iogxc£r=fx: log x dx + Ilog:cdx
letI=1 +1, .. (1)

Where, [, = jx Iog,rcirand ) = jlogxair

I = sz log xdx

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

obtain

I, =logx— J.r’dr—f{[%log x] jxlcir}air

3 x 3
x /¢,
:;IUEI_EF Ix u’x)
= 2 lugx—z +C, [2]
, = jlogxair

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

obtain
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I, = 1ung1-dx—j{[ilogx) j’l-ufx}

=logx-x- _[1 - xdx
X

=xlogx— j-ld.r
= xlogx—x+C, - (3)

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

3 3

.’=%]ngx—%+cl+x|ﬂgx—x+{_f3

x’ x’
= log x 9 Fxlogx—x+(C, +C,)

:(£+x Iogx—i—x+(;‘
L3 9

Question 16:
e"(sin x+cosx)
Answer

Lot I= J'e* (sin.x +cosx)dr

Let S (x)=sinx

O f'(x)=cosx

o= Ie* 1 (x)+ ()} el
Ie" {f{,x] +j"{x]} de=e"f(x)+C

It is known that,

sl=e"sinx+C

Question 17:

X

Xxe

[I +.‘(}2
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Answer
I:J‘L:c,ﬁ':!ef{ i - rdx
Lot (1+x) (1+x)
=j“*'x ]+_r—! d
(1+x)
=jex b s
1+x .[1+x]“
=1
()= ;
Let f(%) 1+x O I[I+1}

= J'{l-i-x}: Lir:Ie" {f{x}+f'[x}} e

It is known that, J’e"{j'{x]Jrj"{x]}dx =e' f(x)+C

_[ xe! — dx
(]+x}'

Question 18:

,T( 1 +sin x]
&
| +cosx

Answer
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_t[ 14 sinx
G ——
1+ cosx

- 11 ] . Jt' ,‘{'
51n 5 +C08 +25‘"1 Cos

¥
2

X
2cos’
2

LX X
sin _ +cos
2 2

o . ox
¢ (Slll > +C0s

I | =

x
2cos’
2

2

X
+ 2 tan
2

m-[l+sin:r}dx=ﬁ”|:l 5 X

= le" {secz T2 lanf}
2 2 2

(1+cosx) 2 2
X | I
tan—= f(x f'(x)=—=sec’ =
let 2 ( }Ij () 22

It is known that, J’e"{j'{x]Jrj"{x]}dx =e' f(x)+C

From equation (1), we obtain

j-e”{] +sinx)

¥ X -
dr=e tan;+(.

(I +Cos x]
Question 19:
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Also, let X 0 2
J‘er{.f‘{”‘l‘,f'{.ﬂ}dx=e*lf'(;._-]+{:

It is known that,

R e +C
X
Question 20:
[.t —3}(3"
{I_I]J-

Answer

. x=3 o x—1-2 ,
) {{x—lr}”’“f {{x—lf}d’

!e" {F(x)+ /' (x)pde=e"f(x)+C

It is known that,
x—3 *
et € e

(x—1) (x—1)

Question 21:

e 8in x

Answer
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et = J‘ehsin xdx (1)

Integrating by parts, we obtain

/= sinxj-el":ir - j{( j‘c sin x] J-ez"d'c}dr

ix

. e ¢
:»!=su1x-——jcosx-—dx
2 2
2r
e sy |
=53 e’ cos xdv

Again integrating by parts, we obtain
e esinx 1 - [ d 1y
I= ——|cosx je dx —j COSX je cx e
2 2 | dx

. o Iy
=S 1 € f(sinn) S
2 2 2

=

2
2 u I
—7=F sinx_1)e msx+l’[ez"sin,ni'r
2 2 2 2
:Hze" sinx e cos.r_l!
2 4 4
1 ¢ -sinx e cosx
=i+ = -
4 2 4
5 e Tsiny e cosx
=—I= -
4 2 4
Irx = Ix
:”:i e sinx  e”cosx iC
5 2 4
i!:%[zsinx—cosx]ﬂ_‘
Question 22:
. 1[ 2x ]
sin -
l+x°
Answer

Let¥=tané o dr=sec’ @ df
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o .[ 2x ] )
.sin _ | =sin
1+ x°

-“ R [ 2x
sin 3
0 l+x

2tand
1+tan” &

J=sin '(sin 20) s

]dx = JE&-SE’C" ado _ I{? -sec’fd

Integrating by parts, we obtain

2{&- IE;ECZ 0dé — {(:—Hej J‘ﬁecz ﬁdﬁ}dﬁ}

I
I
|

Il
I-b

Il
I-¥

[ 6-tand - [tan &fﬂ

xtan™' x + log

1
A+

[H tan & + Iug|w:;€|] +C

]+c

=2xtan x+7105(1+1 ] +C

=2xtan 'x+ {——log 1+x }

=2xtan x—lug(1+ x )

Question 23:

J‘l.fe.t"dr
equals

(A) %e +C

(C) %e +C

Answer

Lot [ = jx"e']dx

(B) LI

Also, let ¥ =1 3x’dx =dt
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=/ :% je"d;

——¢" +C
3

Hence, the correct Answer is A.

Question 24:

fer" sec.x(1+tan x)dyx equals

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

Answer

j‘er" secx(1+tanx)dyx

Lot 1= J'e” secx(1+ tan x) dr = fe* (sec x +secxtan x ) dx

secx = f(x) o secxtan x=["(x)

!e" {F(x)+ /' (x)pde=e"f(x)+C

Also, let

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

Hence, the correct Answer is B.
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Exercise 7.7

Question 1:

Va—x*

Answer

Let [ = ['4'4 x dx = JJ —(x) dx
It is known that, ju'a: —xtdx =§u‘a: —x a—_;sin X ic

A &l
X - 4, | x
=284 —x +=sin"' =+C
2 2 2

X . . X
=—+/d—x" +25in E+C

“

Question 2:

V1—4x?

Answer

Let 1= [J1-4x*dx = 1{(1}2 —(2x) dx

Let2x =1 = 2dx=

=—j1,|| ~(¢) d

-
a . | x
Va' —x* +—sin' =+ C

It is known that, _[ a® —x'dx -2
2 2 I
+C

e ——= 1.
:>f—§|:; | Y +;51n i|

ot
4

2: 1 —4x® +!I'5|n '2x+C
=14t +%sin"21’+c

2

-1 +lsin 't+C
4
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Question 3:

Jxt+dx+6

Answer

Let [= J‘\Jf +4x+6 dr
= jm dx
- IJ(1-2+4x+4}+2 dx

- jJ{x+ 2]3 +[~J’E]2 dx
It is known that, jlﬂu',x! +a dy = %\;"xi +at+ ﬂ—z_ log

x+Nx +a

+C

2 .
A :{x-; ]-..u'_r2+4x+6+ ilog
2
:Mu‘xz +4x+ 6+ log

2

{x+2}+-,n’x2+4x+6‘+c
(x+2)+Vx* +4x+6+C

Question 4:

Vil +dx+1

Answer

Let] = ijf+4x+1dx
= J.J(xz +4x+4)—3d\:
_ JJ{I+2}2—(\E)Z dx

It is known that, J‘w',:c‘z —atdx = %u'x"z —-a’ —%Ing x+yxt-a*|+C

(x+2)

[="""Cx" +4x+1 —%Iog‘{x+2]+q‘x" +4x+l‘+{;‘

2

Question 5:
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J1—dx—¥*

Answer

Let /= [\1-4x—x dx
- IJI—(::2 +4x+4-4)d
= jmdx
_ J‘\[(,ﬁf_{“zf dx

H 2 1 X 1 T ﬂz R o
It is known that, Iu'a‘ —x"dx = Sva -x +?5|n 'Z+C

o

2 -
R L Y R SO '[Hz}rc
2 2 J5

Question 6:

Vil +4x-5

Answer
Let] = J‘Jx-’+4.1:—5 dx

- j,’/(x2 +4x+4)-9dx
= [(x+2)"=(3) ax
It is known that, J‘w'x‘z —a‘dx= %u'x"z —-a —%zlﬂg x+x'-a* +C

(x+2)

=0 +4x—5—%log‘{x+2]+v'x2 +4x—5‘+C

2

Question 7:

V143x—x°

Answer
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let] = jq'l +3x-x"dx

= ‘[Jl—(x‘z —3x+2—2]afx
4 4

. = 4 X P 5 ﬂ'z . X
It is known that, cr‘—x‘d.x=5x,.'ﬂ‘—x‘ +75m 1 Z+C

a
3 3
x—2 x—
I = I1+3x—x" + sin”’ < |+C
P TG NE
2
223 a2+ ,,[2x—3]
= 1 +3x—x" +—sin +C
4 8 J13
Question 8:
V' +3x
Answer

Letf = ju"x3+3xrir
:j,||x3+3x+2—2dx
4 4
S ROk
2 2
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It is known that, jw'x —a'dy= u'x -a’ —?Iﬂg x+yx'—a’ +C

G — —
X+=
= 2 x+3x—%log[x+;]+ x*+3x|+C

2
{2x+3}r 9 3 ,f’i
= 4 X +3.‘(—§ll)g x+5 + J-+3x

+C

Question 9:

1+
9

Answer

Let /= | ||1+f;dx=;j 9+ x* .;iw:;j,;'uf”l dx

It is known that, Iw..'.x +atdy= 1;"1 +at +—I0g
C
,‘,!=%[§xﬂx2+9+%10g‘x+v'.r1+9‘:|+ﬂ
=§ x’+9+%log‘x+df+9‘+{‘,

x4+vx +a ‘+C

Question 10:

Iﬂ'l+x2 dx
is equal to
%«».n']+x3 +%lugx+v’l+x:

+C

z

§(1+x:)3 +C

2 s
. 3x(]+x'}v+C
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+C

oy + 41+ x°

LN )
D. 2

Answer

It is known that, I\.‘ﬂ +xdy = ;«," +x° +—I4;}g

x4+vx +a ‘+C

—5, X 1 —
g J-\I'|+IE(£1’=;\.”+IE +EI~:}gx+\,‘I+x2 +C

Hence, the correct Answer is A.

Question 11:

I'u'x: —8x+Tdx
is equal to
%{x—dl}m'xz ~Bx+7+9log

_r—4+1f'xz—3x+?‘+lfl

A.

(e 4V -8+ T +9loglx+ 4+ ¥ —Bx4 T[4 C
B. -

%(.r—4)~.f.‘c:—ﬂx+?—3ﬁlng _r—4+~.|'x:—ﬂx+?‘+l'3
C. =

]E(x—4}u'_'c3—8x+?—%]0gx—4+ﬂx3—8x+? +C
D.

Answer
Let] = J'w.f.r-’—axwdx

= [J(x* ~8x+16)-9.dx
o N e
It is known that, I ¥ —atdx= %«.n’xz -a’ —%zlng x+x' =a’ +C

AP )
2

a5 9
W —Sx+?—510g

Vx? 8x+?‘+{;‘

Hence, the correct Answer is D.
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Class XII

’

- Integrals

Chapter 7 Maths

Question 1:

frdx

Answer

It is known that,

Iff (x)dx =(b-a) li_l:rt'lili_f'(a] + fla+h)+..+ _:"((: +(n- l)h)], where fi = b

Exercise 7.8

=il

"

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

| wd = im 2h)..a+(n |
..J”xch—(b a]rllniln[al(alh)...{al.Jr]... F( l]h_
:(h_“]LiT:T_[“T:fHS“J’ ,,+a)+{h+2h—3h—, +|:n—1)f1]—‘
=(h—a]£i1:r]:—r|:na+h[]+2—3+...—(n—l)):
-a |m]—_na+ J’w>
(b ]Ilmn_ hl . }
=(b a:llim1 naln{”_l}h‘
—(h—ﬁ]llmﬂ_ﬁ+M_
(b—a}lljlrar]:a+[n_2l)h}
T (en-a)
_(b_a},l,",l]_a+ - }
A B
1-— |(b-a)
=(b a]ljlm a+ ”’12
:(h—a]|:a+(ﬁ;ﬂq

Website: www.vidhyarjan.com

Page 124 of 216

Email: contact@vidhyarjan.com Mobile: 9999 249717

Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051

(One Km from 'Welcome’ Metro Station)



Class XII

Chapter 7 - Integrals

Maths

Question 2:

f{.r+ 1)elx

Answer
Let/ = [ (x+1)dx

It is known that,

ijxﬁh=(b—aﬂhnl[fhﬂ+jfa+h}ﬂf@

il |

Here,a =0, h=35, undf{x}=[x+1}

5-0 5

n

= h=

= |

[ e 1) =(5- "m“{fm []+ +f[ H

~simg 1o}

— 5lim L (|+|+|

.u—vin
.1
=5lim—| n+

n—x g H

b))

5{I+2+3...(n—

n n

I)}}

123033 (- n:ﬂ

+[n—l]h)} 1.,".5[‘1(:11:,;“::ﬂ

:SIim] n+ 5~{n_l}n}

M'In_ n 2
5 —

Stim | ns 2171 ')}

N—an_ 2

= Slim{HE[l—lH
n—sx 2 [

Question 3:

M
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Class XII Chapter 7 - Integrals Maths

Jj xdx

Answer
It is known that,
J. £ (x)dx = (b-a)tim ; [£(a)+ f(a+h)+ f(a+2h)...f {a+(n-1)h}]. where h= ’?; a
Here,a=2,b=3, and f(x)=2x"
-2 1

mn i

= h=

j x'dy =(3-2)lim

szi{'ﬁ}+I(2+i]+}{2+i]mf{2+hr4}iE
-t (202 {202 o (202

-ty 77 (3] 22 {‘”*[ >2uH
{H_—q’]+g.g.{1+z+z+_.+i”-'>}]

=l|'111l (2:+._..+22)+[[lj +[3] +
Ll /| # nimes H n

1 1 (s s s I .
_lnfin 4n+”: {1 +2°+3° . +(n-1) }+”{I+2+___+(n I}}}

ctim e {2 )

= lim ]— dn+

= gy (3] 2
:li111[4+ I []— ] ][2— 1)+2—2}
A 3] i H n
:4+E+2
6

_19
3
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Class XII Chapter 7 - Integrals Maths

Question 4:

_r(x! — x)dx
Answer

Let f = f(:{3 —x]dx

= fxl v — fxcir

Let/=1,~ 1, where I, = [ x’dvand I, = [ xx (1)

It is known that,

[ (x)ex =(P.:—a}liml[f[n]+f[a+h]+f[a+{n—l}h}]; where h=2=4
o o g n

4

For/, = _[1 X,
a=1b=4 andf(x)=x

h=?=%
I, :J-I..Izdx=(4—1}mL[;‘(l}+;‘(]+h)+...+f(|+(n_|)h)]

=3lim L 13+[1+§]_ +(1 +2-§]_ +.,.[1 +_["_]]3] }

=3h—>r[!% ]:J’{]: +[%T +2-%]+...+{13 +[[";]]3]3 + 2'{";'}'3”

= 3lim (13+...+13)+[§T{F+f +,..+(n—I]E}+2~%{l+2+_..+(n—1)}}

n—sE e lhimes n

Page 127 of 216
Website: www.vidhyarjan.com Email: contact@vidhyarjan.com Mobile: 9999 249717
Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051
(One Km from 'Welcome’ Metro Station)



| e
Class XII Chapter 7 - Integrals Maths

iy {00 e

- 3Iiml n+g—n(l—l][2_l]+ 6n-6
H—w & i " 2

:3Iim{l +E[1 —l][g_l};_E]
s 6 " H i

=3[]+3+3]
=3[7]
1 =21 -(2)
For [, = _rxfix,
a=1b=4, andf(x)=x
4-1 3
= h=——==
f f
A :{4—]}J]Ii_£1r1£[f{l]+ f(1+h)+f (a+(n-1)h)]
:3!i]n:?|:ll{llF;')I...I(li{n 1)h)]

=3!|ilnl{l | (] ‘ i]| ot {I F(n l]i:-}

_3,‘.I_i.r,"]_[(l+1 +...+|)—%(1 +2 +...+(n—1]]J

i o times

e
-atn {311
o]

I, = -(3)

From equations (2) and (3), we obtain
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Class XII Chapter 7 - Integrals Maths

1=1+1,=21-2_27
: 2 2

Question 5:

fle‘dx

Answer
Let = [ e'dx (1)

It is known that,

J‘:f{x:'”&Z(b—ﬂnm;I:f[f-']+f{a+h}...f(a+[n—l]hﬂ? where i = b;a
Here,a=-1, b=1, ;mdf{x)=€.r
hZE:E

non
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L I=(1 +1}}|ﬂ${f'(—1}+,f‘[—1+%)+_r'[—|+2-%]+---+.f'["+ {n;l]zﬂ

1 (s3] w2 (-2
=2lim—| e+ Ve Vi g n

A= g

: 4 & W2

bl H ] -1 a ] H [ 1IIJ

=2lim—| ¢ {l+e" +e" +e" +e
ﬂ—”.’”

| Jn__l
.oeler
=2lm—| —F
== g -1
L_lﬂ‘

=g ><2][ml

n—wm gy 1

()

Question 6:

_C(x+eg" ]dx

Answer

It is known that,

jh_,f'(x}d.x = (b - ﬁ}lfm I [‘f'{a] + _J"[f.' +h}+ ok __f'[ﬁ+ [n - I}h]], where h = b-a
a Ao 1 n
Here,a=0, b=4, and f (x)=x+¢™"
p=270_4
n M
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Class XII

’

- Integrals

Chapter 7 Maths

= j; (x+e™)de=(4 _ﬂ}.l,i'ﬂ Ir | 7(0)+ f(h)+f(20)+..+ f((n=1)n) |

.
=4lim—
nsw

=41lim
s g
=4 lim
MK jr
.1
=4 lim—
g

=4 lim

=4 lim
vt

n

=4{2}+4]in}{t—

n

?
ez 2h

[0 sfanee) e firmpeets )]

: [l+{h+u3"]+{2h+v"'}+...+{(u—l)h+u“" "*’}]

! _{h +2h+3h+ .+ (n- I}h}+(1+e” +et g™ }}

E‘ZI",—].
it
|

)

)

h{1+2+,,_{n-1)}+[
!

_{h[n—l}n}

2

@ L |.
Th
-1

2

'4 (n=1)n
S

e* =1
%

n on_1

]

®
e —1
< |3
n
4-(e* =1 5
=s+{ ) [Iimc _1]
E vl ¥
.IH_
=8+L 1
2
_15+¢
2
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Class XII

| s
Chapter 7 - Integrals

Maths

Question 1:

[I{x+l]dx

Answer

Let/ = [ (x+1)dx

J-[.l"'i'l} d‘r::—_+x: F(x)

Exercise 7.9

By second fundamental theorem of calculus, we obtain

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

(-

+I—I+I
2

2
=2
Question 2:
3 |
_[—dr
<X
Answer
=
Letf=| —d
Joe

I o
j-: dr = log |\.| =F(x)

By second fundamental theorem of calculus, we obtain

I=F(3)-F(2)

= Iog|3|—lug|2| = Iugg

Question 3:
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Class XII Chapter 7 - Integrals

Maths

f(ﬁrxj —5x" +6x +9)dx
Answer

Let] = f (4x* =52 + 6+ O)x

[(4x" 52" + 63 +9) :4[%}— 5[%3] ﬁ[%} 9(x)

=x“—5'3i+3x: +9x =F(x)

By second fundamental theorem of calculus, we obtain

I=F(2)-F(1)

;=le* 5 0y +9{2}}—{{1}* SOy +9{1]}

3

=[I6—4:} +I2+I8]—(I —i+3+9]

5
:|ﬁ—ﬂ+|2+|3—|+§—3—9

3

Question 4:

E sin 2xdx

Answer

Let/ = _[f sin 2x dx

b

[sin 2 = [_“"; 2 J ~F(x)

By second fundamental theorem of calculus, we obtain
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Class XII Chapter 7 - Integrals

Maths

I=F{£]—F 0)

4

Question 5:

X

If cos 2xdx

Answer

n

Let/ = ‘[3 cos 2y dy

T TR
j-ms.' 2xdy= ( SINZY - F [r}
2 )

By second fundamental theorem of calculus, we obtain

I =F[§]—F[{])

(3]

[sint —sin0 |

bodt |

w
=
3
_—

[0-0]=0

[ I o ]

Question 6:

f e"dlx

Answer
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Class XII Chapter 7 - Integrals

Maths
Letf = fe"dx
e'dv=¢" =F|(x)

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

=¢ —¢'

=¢'(e-1)

Question 7:

_[‘ tan x oy

Answer

Let/ = .[.I tan x dx
Ilan xdx =—log |c-:|5x| =F(x)

By second fundamental theorem of calculus, we obtain

!=F[%]—Fﬁﬂ

s

=—log cos 7+ log|cos 0|

=—log i1 +log|1|

=—Iog{2}_;

I
—510g2

Question 8:

=
J;"‘ cosecx dy
(]

Answer
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Class XII Chapter 7 - Integrals

Maths

Let/ = _L’cusecxdx

a

It:m;ec x dx =log|cosec x—cotx| = F{x]
By second fundamental theorem of calculus, we obtain
=r{5)-+ ()
4 i}
= log cosec T cot™|- log
4 &
=log V2 - 1| —Iog|2 —-ﬁ|
[JE =
=log

m n
cosec——cot
6 6

2-3

4

Question 9:

ra’x
1]

1—x*

Answer

Ift!=£ dx

-4
1—x°

f dv =Sin|x=F{x]

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

N
2

x
2

Question 10:

d
-cl+:c:

Page 136 of 216

Website: www.vidhyarjan.com Email: contact@vidhyarjan.com

Mobile: 9999 249717
Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051
(One Km from 'Welcome’ Metro Station)



Class XII Chapter 7 - Integrals Maths

Answer

efx
1+ x°

uﬂf=£

dx -1
= tl. A - F -
J-]+I: an_' x {Jr}

By second fundamental theorem of calculus, we obtain
[ =F(1)-F(0)
=tan” (l)—tan" {f}]

T

4

Question 11:

-‘:‘» dx
2 x* —1
Answer

Let/= [ fxl
X -

ax 1 x—1
J‘x2 l_glﬁg x4 I‘—F[.r}

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

=]_hgﬁ—l| z—q}
3+ 2+1]

~log

]
}

—lo I
g3

2

log

2‘ lo
7708

1
p 2

—l_lo 1}
20 &3

Question 12:

= : log
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Class XII Chapter 7 - Integrals Maths

x

>
_[3 o8 xdx

Answer

Let /= ‘[3 cos” x d

J‘Cﬂﬁlxri-'f\':ﬂ/l-'-c;szx}.ﬁ':'- sin2x ;( R.an'.*rJ F(x)
\

By second fundamental theorem of calculus, we obtain

(3o
Al
S

Question 13:

3 xelx

-[- x ]

Answer
x

Let ] = jj—dx
r‘+l

J’1c+l T -[

By second fundamental theorem of calculus, we obtain

I =F(3)-F(2)
Ig[log_(l (3) )—1thl+{?} ”
2%@@;{10}—103(5}]

] 10 1
=Elﬂg[?]=ilﬂg2

I-::Et(l +x ) F(x)
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Class XII Chapter 7 - Integrals Maths

Question 14:
r21;+3 e
P Ext +1
Answer
Let ] = Jj““”
Sx°+1
J-ZJ.+3 ___[ 2x+3
Sx° +1 Sx° +1
__J'H}x«+15 "
59 5x +1
) ey
5 S5x+1 5x° +1
_ J 10x J J | dr
Sx° +I 5[x]+l]
5

=—;|Gg(5x3+|)+§-

:%Iog[5x3+l)+ﬁtan '[-J'Ex)
()

By second fundamental theorem of calculus, we obtain
(1)-F(0)
3
_{ log(5+1)+ Nk [\."_)} { log(1)+ 5™ '{l})}

1 3 |
=—logb+—=tan /3
5 s
Question 15:

_E ve* dr

Answer

Page 139 of 216
Website: www.vidhyarjan.com Email: contact@vidhyarjan.com Mobile: 9999 249717
Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051

(One Km from 'Welcome’ Metro Station)



Chapter 7 - Integrals

Maths

Class XII

Let f = ‘Exe”:dx
Putx’ =t = 2x dr=dr
Asx—=0f—=0andasx = 1,1 =1

oo =% -Ec?rdf

! Iu:-.*rfz‘.t‘ = ée’ = F{r]

By second fundamental theorem of calculus, we obtain

1 1
=—(_9——

2 2

1
=—(e-1

Se-1)
Question 16:

5
-Cx: +;I+3

Answer

Let
Dividing 5x° by x” +4x+3, we obtain

I—HS— 20x +15 }dr
. X +dx+3]
: 2 - 20x+15
IS ;[x +4x+3
- [
|

1

2Dr+15
x° +4x+3

[=5-1I,, where [ = J‘mx:h i (1)
X+ -T‘I‘J
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Class XII Chapter 7 - Integrals Maths

, T 20x+15
Consider /, = Jﬁ
JxT+4x+8

Let 20x+15= Ai(f +4x+3)+B
dx

=2Ax+(4A+B)
Equating the coefficients of x and constant term, we obtain
A=10and B = =25

2

4 a
IU 2x+ i j j dx
PxX " 4d4x+3 x+4x+3

Letx’ +4x+3=¢
= (2x+4)dx=dt

= [ =10 a5 J‘—
! (x+2)

x+2-1
=10logs =25 =1
oxi-23| pos( 221 |

_ [m mg(f +dx+ ?)]l ‘25{%%[ .- H.

x+3

=[mmglﬁ—mluga]—25[%|ug%-%mgﬂ
=[10log(5%3)-10log(4x 2]]—2—;[Iug3—lﬂg5—|{}g2+ log4]

=[10log5+10log3-10log 4 - l[}IGgE]—?[IﬂgB—lng:‘r—lng2+]ng4]

- o <
=[ll’Hi—a}I-;}gS+[—I[}—?}lngd‘ﬁr[I{]—'Z—S}]ng3+[—lﬂ+27j}lngl

=?Ictg5—%h}gsl—ilng3+51mg2

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

Page 141 of 216
Website: www.vidhyarjan.com Email: contact@vidhyarjan.com Mobile: 9999 249717
Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051

(One Km from 'Welcome’ Metro Station)



| AT
Class XII Chapter 7 - Integrals
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Question 17:
L‘(Esecj x4+ 30 +2)dx
Answer
u F
letf= .[.d (Zsecz X+x + E)dx
4
5 1 X
2sec  x+x +2)r=2tanx+—+2x=F(x
I K - 2x=F(x)
By second fundamental theorem of calculus, we obtain

I :F[E]—F[l}}

:[[Etan%-ki[gr +2[§]]—[2tan0+ﬁ+f}}}

:2+E+L
2 1024

Question 18:

‘r(sinj'—r—cosj'—wm
! 2 2

Answer
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Class XII Chapter 7 - Integrals Maths

Let [ = f[sin:g—cus: %jdx
== f[cus: o sin” i].:fo
2 2

= -fcusx dx
Il.:ﬂﬁ rdv=sinx= F{x}

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

= sinm —sin(

=0

Question 19:
§ +3F
1‘— X
'kt + 4
Answer

LH_‘Lwd
x +4

el

= 3]ng{x1 +4}+§tan" % =F(x)

By second fundamental theorem of calculus, we obtain
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I=F(2)-F(0)
. 3 2 3 0
={3I0g(2'+4)+5tan"[E]}—{Jlog{[}+4]+§tan"[5]}
3.y 3
=3log8+ " tan'1-3logd—"tan ' 0
2 2

3 7
=3log8+ -3logd4-0
g 2[4J g

8 3m
=3log| — |+ —
5*“(4J 8

3In
=3los2+—
& 8

Question 20:

R
r xe' +sin— gy
[ E ]”

Answer

Let/ = r[u +sin E]u’x
' 4

.

- d J—CDS—

I[xe" +sin —].:ix- =x J-e"fix - j{[—l] Ie".:iv}dx Y .
4 T

elx n
4
4w X
= x¢ —IL*"fir——coﬁ—
T
. dn x
=xe' —e" ——cos—

By second fundamental theorem of calculus, we obtain
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Class XII Chapter 7 - Integrals Maths
[ = F[I}—F(D]
" h
:[ le' —¢' —4-::03 T J—[{].e" -e' - 4{:030]
\ T 4]\ n y

Question 21:

I\E dx

I+x" equals

wly i

A

T
p. 12
Answer
I d - = tan ' x = F{:x}
1+x
By second fundamental theorem of calculus, we obtain

[ﬁ‘#ﬁ=dJﬂ—Fm)

1+ x

-1 i=

=tan"' 3 —tan"'1

_II'[ T
3 4
_T
12

Hence, the correct Answer is D.
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Class XII Chapter 7 - Integrals Maths

Question 22:

-

f i

4+9x° equals

D. 4

Answer

-[4+£Jx’ ) -[{z‘f +(3x)°

Put 3x=¢ = 3dv=dlr

) el
I[Z} - 1'( j e

By second fundamental theorem of calculus, we obtain
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Class XII Chapter 7 - Integrals Maths
2 a. 2\
[—= ,=F[ F(0)
449y 3)
! (3 27 1
=—tan 'tl-— ——tan"' 0
6 2 3
=—tan"'1-0
| =
—_——
6 4
-
24

Hence, the correct Answer is C.
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Class XII Chapter 7 - Integrals Maths

Exercise 7.10

Question 1:

-[:xszdr

Answer

x
r ——dx
Pt +1

Letx’ +1=t = 2xdx=dt

Whenx =0,t=1andwhenx=1,t=2

. x 1 pdt
"-r*x:+ldr_2—[ 1
1 2
=5 Llogl(]

= ; [lngZ - I{}gl]

|
=—log2
5 g
Question 2:
If \sing cos’ pde
Answer

Let/ = _[: Jsingeos'ddg = Ll Mmms‘gﬁmw.u’qﬁ

Also. et SN =1= cosgdg = dr
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Class XII Chapter 7 - Integrals

Maths

When ¢ =0, =0 and when ¢ =

.'..’=J:J;[I—f]3d:

=E;2[I+r*—2r’)cﬁ

=1

et

1l
oy
b | W] T
+
:|".:|:
|
b
l*-.l|-~J| -
[SREN]
]

154 +42-132
231

_ 64

231

Question 3:

rsin '[ zxj ]u{r
b 1+x°

Answer

betf=£sin '(If;}aﬁr

Also, let x = tanf O dx = sec’6 dO

ﬁ—j[
When x =0, 86 =0 and when x =1, 4
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Class XII Chapter 7 - Integrals Maths

I= I‘ sin”' ﬂ]sec:ﬂdﬂ
) | +tan” &

= _[4 sin”’ {ﬁin 26’}5&{:2 ade
= | 26 -sec’ Bd@

=2£t&-sec3 6do

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

I1=2| 8 [sec’ @ do - H[%&J jseczﬁ‘dﬂ}dﬁ}

[

I
4
Ji]

=2:€Ian9— _[tanﬁ’dﬁ?]g

= 2[6’ tan & + log cu&&ﬂ}

W T
=2| —tan—+log|cos—
4 4

SN

—log cosU@

=2 E+|-:-g( I ]—Iog]
4 "\\2

' 1
=2l *_Clog2
(4 2 E}

T
=;—10g2

Question 4:

L:x\m (Pulx+2:.f:]
Answer

fxmu'x

Let x + 2 = £ O dx = 2tdt

When x = 0, P‘:\Eand whenx =2,t=2
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Chapter 7 - Integrals

Maths

o [Fare 2d = f (¢ =2 20

=2[ (¢ -2)dr
= 2.[;(:* - 21" Yt

5 f‘_'_zi}
5 3|

[

2

|
2

5 3 5

Il
I-J

(32 16 42

2+4J§]

3

15

=2

ﬂmaﬁ}

15

IE:(2+-J§)

15
|fw’§(ﬁ +1)
- 15
Question 5:
-(3 smxj v
bl +cos x
Answer
-(3 smxj v
bl +cos x

Let cos x = t 0 —sinx dx = dt

r=
When x = 0, £t = 1 and when

'96—su—1zﬁ+2{w§]

E*r=ﬂ
2
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Class XII Chapter 7 - Integrals Maths

- .
. sInx ol
— L‘—ﬁdx:—'r—1

l+cos™ x

Question 6:

2 el
Answer
Ix+4 x:L x—x 4]
o dx
-[I (x —J.+]—1—4]
4 4
_, d‘l
__[ ]
=34
2 cir
pEamy
2 2
1
Xx——=f
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Class XII Chapter 7 - Integrals Maths

3
Whenx=0,1=—— and whenx=2. 1= E

= log—=
1[\fl?J E_
2 1
[ N7 3 JI7 1
| 9 +% log 5 9
= log —==—= =
707703 J17 01
-— log—+—
L 2 2 2 2
1 mg“’”H log Y171 J17 -1
= — = 3
7|7 -3 V17 +1

J17 3 J17 +1
J7-3 J17-1
'1?+3+4Jﬁ]

_l?+3—4v"ﬁ

(204417
17 | 20-4\17

1 i
=—lo
J17 ¢ J?J

(5+\17)(5+417)

7 25-17

=—log

|-ﬂ

o ]“g_25+1?+mJﬁ
V17| 8

] 42+|0Jﬁ]
=——log

\,"Il 7 ]
L jog 21+54/17
=—
V17 4
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Class XII Chapter 7 - Integrals Maths

Question 7:

f dx
Ix® +2x+5
Answer

L.‘c: 1(;[- L5 _L( & - [I[ * 2

¥+ 2x+1)+4 x+1) +(2)

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

. dx _podt
' [' (x+1) +(2) | 42

Question 8:

70 I B
(2o )ear
Answer

(1 1Y .
(2o )ear

Let 2x = t O 2dx = dt
Whenx =1,t=2andwhenx=2,t=4
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Maths

ce(1 1)L, laf2 2,
.v[‘[x—hzje ﬂh_lf[: Iz]edi

Let }:f(r}

Then, f'(1) = _ILE

= _l:(:—::]e’dr= fe’ [ £ )+ £ (¢) ]t
7)),

e e
42
E’I( :_ 2]
4
Question 9:
L
=)
[N
The value of the integral “ a is
A.6
B. 0
C.3
D. 4
Answer
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Maths
I
(x)
Let/= | ——ix
X

Also, letx=sinf = dv=cosfd8

5
Whenx=—. BZ}iiII_J[% | and whenx=1 8=
h .

[

!
3
o
- [sinEl—sin"El)-‘
== I-‘ IllchusEﬁdH
cL T 51
1 1
x sin@): (1—sin’ 0)
=[f-. 'I( }(49 ) cos 0 db
e SN

* (sin El}_l (m‘:s;ﬂ]-::-

= -[-:-"I?I v cos0 40
| 1
* (sin0)7 (cosB)
= |- . - o G e fB
'[m'l_-il sin” Osin” 0 cosue

N (cos6);

. —cosec 0.4
"5 (sing):

- o '1[““‘ 0): cosec’Hd0

Let cotf = t [0 —cosec26 db= dt
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Maths

A
When # =sin ' [%J t=2J2 andwhen=".r=0

k2 | =

=3x2
=6

Hence, the correct Answer is A.

Question 10:
- flx)= _[':rsin tdt,then f'(x)is
A. cos x + x sin x

B. x sin x

C. x cos x

D. sin x + x cos x

Answer

f(x)= [ tsinde

Integrating by parts, we obtain
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flx)= rEsinnh‘ - L{[%r] _[sin rdf}/dr
= [a‘{—cusr}]; - E{—msr}dr

=[-tcosr+sint;

=—xCosx+siny

= [(x)= —[{x{—sin x )} +cos x]+ Cos x
= xs5INXx—COsX+ Cosx
=xsinx

Hence, the correct Answer is B.
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Exercise 7.11

Question 1:

x

_[3 cos” xdx

Answer

= Ecnsz xdy {1}

— = ECDSE [g—x]d&c (ff(x}fir=ff[a—r]dx)
= /= _ﬁsinz xelx -(2)

Adding (1) and (2), we obtain

x
ry | %

21 = I—' (sm“ X+ Cos x}dx
]

— 2] = L'—’Idx
=21 =[x];
—27="

2
::~."=E

4

Question 2:

f JJsin x
' Jsin x ++Jeos x

Answer

dx
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Chapter 7 - Integrals

Maths

jz Jsinx
b Jsinx + Jcns.x
A 5in x

' Jsinx ++/cosx

Fh Y

Let ] = L dx

(1)

:>I=J'_: \
‘ [

'\IICOS
A/ cos + «.."k.m.x

::-.rJ'

Adding (1) and (2), we obtain

9 = I vsmx +1.|'C0"3.‘A
\.‘:In \n'LU‘:JL

:>21=L3Iﬁ’x
=20 =[x]:
—oy="

2
::-.":E

4

Question 3:

a 3

_F sin? xely
I}
sin x+cos? x

Answer

-(2)

(177 (x)atv= 7 (a-x)ar
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Maths

3

n ron
51n- x
Let/ = Izﬁdx
o E E

sin® x4 cos® x

3
T
. sin- —x]
z 2

c032
=I= j ;
sin x+cos” x
Adding (1) and (2), we obtain
2] = _L sin® x+cos’ x "

sin® x+cos? x

:>2f:f-|dx
:»z;:[x]g
=2 ==
:>!=E

Question 4:
_(: cos” xex
= § 5
" 8InT X 4+Ccos X

Answer

(2)
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x
= =2

" sin® x+cos’ x

()

Adding (1) and (2), we obtain

X

20 = 1'3

:Efzfldx

::21:[1']

—27="
2

:;.;:E
4

Question 5:
f_ |x+ 2| dx
Answer

Let 7 = [ |x+24dx

sin’ x +cos’ x
b sin® x +cos’ x

Class XII Maths
N
leti=|"————ix 11
-[“ sin” X +cos’ x ()

o’ 3-3) i (7 ()= [ a=x) )

It can be seen that (x + 2) < 0on [-5, —2]and (x + 2) =2 0 on [-2, 5].
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d= [ (e 2 [ (r42)ds ([Lre)=[ r@+[ r)
=[5 {5,
i _{(—jf v2(-2)- [—;:ﬁ ‘”‘”H(f +2(5)- (—;)’ _2(_2]}

25 25
=2+4+—-10+—+10-2+4
2 2

=29

Question 6:

f|x—5|ﬂ’x

Answer
Let/ = [ |x—5[dx
It can be seenthat (x = 5) < 0on[2,5]and (x —5) = 0on [5, 8].

1= [ ~(x-5)dv+ [ (x-5)ds (Ef(x]=[jf{x]+[_*f(x))

2 3 2 a
= | T sy | 4| 2o sx
2 r 2 ;

25 25
=—{?—25—2+ I{I}+{32—4U—T+25}

=9

Question 7:

Ez‘{l—.‘r]ﬂ clx

Answer
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Maths

Lﬂlf=£x[|—x}"dr
1= [(1=x)(1-(1-x)) dr
=r 1-x) x}'rcir

(x"=x"")a
Lr+1 n+2} [ff(r}fﬁ=[’f(a—x]dr)

i
[n+2} {n+1:l
r:r+| {JH—"}
: 1
(rn+1)(n+2)

Question 8:

L‘ log {1+ lanx}:fx

Answer
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Maths

Let /= _[; log (1+ tan x)dx

oo =L‘]ng [Htan[g—xﬂdx

s
x tan — —tan x
::~!=J‘ﬁ"]0g I+4—I dx
. l+tan4tan.x

= 1—tanx
== "oz <1+ X
J-‘i' g{ ]+lan}d

== _4]0_:;

o 7 (1+1tanx)

(1)

(E_f(.t)dx: j:f(a— x];{x)

=1 =] log2dsx~ | ‘log (1+tanx)dx

= =_L;lug 2ax— 1
::~2!=[xlog2];

T
= 2f=—log2
1 2

n
=/="log?2
3 g

Question 9:
fmz — xdx

Answer

[]-‘mrn (1 }:|
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Let/ = f x2— xdx
=]} (20 ([} £ (x)ate= [ 7 (ax)s)

3|5
L2 2
B 3 572
47 2 }
L 5 ]
4.3 2 8
= T — 2
r-20)
=4><§\E_2 N
3 5
_40N2-2442
a 15
_16V2
15
Question 10:

(SR}

|

Answer

(2log sin x —logsin 2x ) dx
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Let/= f(zlog sin x —log sin 2x ) dx
= [= E{Elog sin x—]og(Esinxc@s,x]} dx

T

=] = E{Elog sin x —logsin x—log cos x —log 2} dx

T

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

It is known that, [‘[J_f'[.x)dx = f,f{a—x}cﬂx]

=[= E{It‘:g cos x —logsinx—log 2} dx «(2)
Adding (1) and (2), we obtain

m
Y

21 = [*(~log2 - log2
[} (~log2-log2)dx

::rZI:—ElugZLIIdx

T
= [=—log2| —
o [2}

n
:’;*f—E{—IogE}

n 1
=1 =E[I0g£}
=1 :Eluzzgl

2 72
Question 11:

x
. %
J‘fﬂ sin” xdx

%

Answer

Let = [ sin® xdx

As sin? (—=x) = (sin (=x))? = (=sin x)? = sin’x, therefore, sin’x is an even function.
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Maths

It is known that if f(x) is an even function, then L_f{

=2 E sin” xdx

1 —cos2x
Spfploen2e,,

A

= |?(1-cos2x)dx

[ sinzx}!
=|x—
2 (1]

-

2
Question 12:
-r xdx

" 1 +sinx
Answer
xelx
Let ] =_[" e

1+sinx

iy =j”&dx
o 1+sin(m—x)

>1= {“__'T} dx
Y l+sinx

Adding (1) and (2), we obtain

x}dx =2_[:f{x

]dx
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2 = ELJA‘

| +sinx
(1-sinx)

2 =n d
= nf“q.g;inx}{l-sil'lx} ‘

| -sinx
:>2f:m:_r N
boCosT X
=2=x _r {5&:;:3 X Lanx.\aecx] dx
i)
::2!=n[tanx—sr3(:x]:
=2/ =n|2]

=/=x

Question 13:

x
-[31,_ 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 Lj( )

= Iblrl'k de=0

Question 14:
i .
_[ cos” xdv
Answer
Let /= [ cos’ xdix (1)
cos (2m-x)=cos’ x

It is known that,
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[ f(x)ar=2[ 7 (x)dv.iff (2a-x) = £ (x)
=0iff(2a-x)=—71(x)

L I=2 fcof Xl

—[=2(0)=0 [ cos® (m—x) =—cos x|

Question 15:

. .
SN X —CosY
P dx

b 1+sinxcosx
Answer
T .
S sinx—cosx
Let/= [> == de (1)
' 14+sinxcosxy

. sin[2 —x]—cos[f—xj . .
=1=]" . A (" (x)ax =" f(a—x)ax
]+sin(2—xjms[2—x] ( )

F cosx—sinx
=20 77 Ay A2
= L l+sinxcosx { }

Adding (1) and (2), we obtain

: i
2= P—dx
b 1+ s8In xcos x
= [=10
Question 16:

_Clr:-g[l +cosx ) dy

Answer

Let/ = rlog{l+0051-}cir (1)

= I = flugl{l+ms{x—x}}dr (_rf(x}ci\‘ = _rf{u—x]dx)
== flng[l —cos x ) dx 2)
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Adding (1) and (2), we obtain

27 = f{log{] +cosx) +log(1-cos x)} dx
= 2= f]og(l —cos” x)dx

=2/= f]ugsinfxm-

=27 = 1_[' log sin x dx

=1/= flogsinxdx -(3)

sin (N — x) = sin x

o 1=2[*logsin xdx (%)
=[/=2 .(._ log sin ( g - .\']a’x =2f log cos x dx {S}

Adding (4) and (5), we obtain
21 = EJF (logsin x + log cos x ) dx

== Ilg[logsin x+logcosx+log2—log 2 )dx
= [= _[F[I-::g 2sinxcosx —log2)dx
== IIT logsin 2x dx — E]ﬂg 2dx

Let 2x =t O 2dx = dt

When x = 0, t = 0 and when 2

In .
ool :E flngslnm’}' —Elﬂgi
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Question 17:

[

Answer

Jx

Let/= —fi el 1
© f J('+\|'r.".‘ X : [}
It is known that,

(_Cf(x]lfir: _[:If{a—x}a’_r]
i

ol sy -(2)

Adding (1) and (2), we obtain

zf_r\.r+ ia— x

Gridax

— 2] = f 1 dx
=21 =[x],
=2f=a
=2

2
Question 18:
f|.\:—||dx
Answer

I=[|x—1dx

It can be seen that, (x — 1) <O0Owhen0<x<land(x—-1)=0whenl<x<4
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= [t + ['x-1jdx ([re)=[r()+ [ 7))
= E—(x— I}.:ix+ E(x—l}d’c

1 1 1 4
X x
=|x- + —-X
|: 2 :|I'I |:2 :|'I

2
=1- : +8-4-—+1
2
=3
Question 19:
|_.- -d’_:EF'-I{, _ B
Show that -cf{r]g[l} ’ -['f () if fand g are defined as f[.r} fl[u I}and
g(x)+gla-x)=4
Answer

Let /= [ f(x)g(x)dx (1)
= 1= [ f(a-x)g(a-x)dx [ff[x}fﬁr:ff[a—x]dx)

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

21 = _r{f{x}g(r]+_f(x]g[a—x}}fir
=2/= f_f{x}{g{x]+g(a—x}}dx
= 2= Elf{x}xdrtix [g{x]+g[a-x]:4]

= 1=2[ f(x)d

Question 20:
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Maths

El(x"L + X C08 X + lan:‘x+1)dx
The value of is
A.0
B. 2
C.n
D.1

Answer

Let ] = I;T(x" +xcosx+tan’ x+1)dr

-

T

T X X
= 1= Ifnfdr + J.2 cosx + F’-’ tan” xex + Ifnl-da-

x
-

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

[ flx)ax=0

if f(x) is an odd function, then

I:U+{J+U+2L3I-dx
=2[x];

[x
2n
2

=

Hence, the correct Answer is C.

[ Flx)ax=2[ f(x)dx

and

Question 21:
z 4+ 3sinx
I" log| ———— kx
] A

The value of 4+3cosx /) g
A.2

3
B. 4
C.0
D. 2
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Class XII Chapter 7 - Integrals Maths
Answer
: 4+3sinx
Let!/=|"log| ——— |dx 1
-[ g[4 +3msx] ( ]

N 4+35in[;—x]
=1= _l-flug . dx
4+3cos[2—x)

. I}log[mac‘_}”)dx
4 44 35mx

Adding (1) and (2), we obtain

Efz-[: lug[4+33mx]+|Dg(4+3-:t.;'nsx) e
) 4+3cosx 4+3sinx

x
4+3cosx 4+ 3sinx

:>21=L310g(4+35mx 4+3mstn{x

=2 = Lﬂlogldx

:‘.rEI:Ierit‘
= [ =1

Hence, the correct Answer is C.
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Class XII Cha

pter 7 - Integrals

Maths

Miscellaneous Solutions

Question 1:

1

x—x

Answer

A B C

1
Let ==
¢ x(1=x)(1+x) x+{l—x}+l+x
= 1= A(1-x" )+ Br(1+x)+Cx(1-x)
= 1=A— A" + By + By’ + 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

A=],B:l,al1d{?=—l
2 2

From equation (1), we obtain
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Class XII
! N
.r{l—x}[l+x}_x 2(1-x) 2(1+x)

= ;—:ﬁc E Ildr+l Lm".ac—l de
_r[l—x]l:|+x) x 291-x 29 +x
| |
=lng|x|—E]ng|{l —x)l—EI{}gH] +x))|
1 1
= log|x|—log|(1-x)z|-log (1 +x]5‘
=log |x 1 ""C
{] —x)i (1+x)z
|
)
=log (l—xl] +C
—ll : +C
T2 o8 —x
Question 2:
]
Ji+a +\/{x+b}
Answer
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| B | X«..'x+a—-q".r+b
Jx+a+dx+b Jx+a+dx+b Jx+ra—-+Jx+b

(x+a)—(x+b)

(Viva-V7+5)

a—h

1
dy =
:}IJr+a—s,u'rx+b a—b

(a-b)| 3 3
2 2
2 E] ]
= r+al): —(x+b)2 |+C
3((:—#)[(1 ﬂ] {x } :|

Question 3:
1 _a
INaxX=X" ryint: put ! ]

Answer
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Class XII Chapter 7 - Integrals Maths
1
.!.'xn'ax—x:
I.i.-‘:lJc=ﬂ = dr=- Li clt
I r~

1 1 a
= dy = ——di
’[:m" ax—x° j II : [ r~ C ]

:_-[m' 'ﬁm

rr

] 1
LY S
a ‘j:‘_.r'

P
] 1
S B

ad -1
== ! :Eﬁ]ﬂj

1 e
=——|2.[—=1|+C
a| q‘Jl.x :|

Question 4:

]
_ 3
X [_.t‘ +l}*L

Answer
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Class XII Chapter 7 - Integrals Maths

1

x5 (r' : 1)"

Multiplving and dividing by x~, we obtain

-3

i X (xt 1)

2 3
X X

3

(x"' +1)T

_i[x"'+l\| 4
5 o )
o)
¥ioox
[C‘-—i:f > ——;Lirszf:‘;-iqu——ﬂ
x x 4

1 3
=——|(1+1t) + dt
L)
IE|[E
il 1
4
)
S Y/ oC
4 1
4
1
f | |
ST S
'.\ -
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Question 5:

Hint: Put x=¢"

1 [ [ | I
7 xr4xt | 14 xt
x4 xd

Answer
1 l

C i
x? +x? x3[]+x"‘]

Letx=1" = dx=60dt
I l] 1r:j| - 1cf:

x?+x3 x? [1+x"]

= I]Ld‘r
t(1+1)

A
=6I[l +r‘J|mf

On dividing, we obtain
1 2 1
J‘ﬁh’:ﬁj{(; —f+|}—m}vlf
x-+x
AN
=6|| — |=| — |[+t=log|l+¢
[ 1 I I
=2x? =3x7 +6x° —Erlog[l +x* ]+C

1 | 1
=2Jx —3x% +6x° —61:::~g.[]+.~rﬁ ]+C

Question 6:

2x
{x+l}(x: +l}']
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Class XII Chapter 7 - Integrals Maths

Answer
Let Sx _ A By+( {]}

_|_

(x+ ]}(.‘c: +9} (x+1) {x’ +‘}')
= 5x=A(x* +9)+(Bx +C)(x+1)
= S5x=Ax" +94+ By’ + 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

.*}‘=—l,f:'=l,anr:l[."=E
2 2 2

From equation (1), we obtain

| o

Sx -1 *

[x+l‘j(xl +9) - 2(x+l]+ (x +

| =

W |

()

)

S S -1 N [x+‘5l]
I{x+|](x3+9]dx_f 2(x+1) 2(x3+9)

| I x 9 |
=—§I{}gx+l|+§ -l-,t3+9dh-+5[

——x
X +9

1 1 2x 9 1
Z—EIDE.Y+I|+ZIJ:3+9 '+EJ‘

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

4
1 1 3 3 X
=——log x+1/+—log(x" +9)+ =tan ' = +C
gl log(x +9) + Jtan

Question 7:
sinx

sin(x—a)

Answer
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Maths

sinx
sin [x—a]

letx —a=t0Odx =dt

,[ sin x dx:J.S[n(Ha]J;

sin(x—a) sinf
B j-simmsa +costsing
sint
= j‘(msa +cotsin a )dr
=tcosa+sinalog|sini|+C,
=(x~a)cosa+sinalogsin(x-a)|+C,
= x305u+sina]og|sin{x—a}|—ac:)Sa+C,
=sinaloglsin(x—a)|+xcosa +C
Question 8:

Slogx 4logx
& 'L —g

o x Zlogx
e v —g

Answer

e5|ug.r _ E-I bz x e*“'-‘lsi ¥ (elnﬁ v I)

3 ogxy  2los 2%
eslng.x _eclng ¥ LJ_|.<1a,1r (eln,__Ju -1 }

— e]k:g:r

3
lig x°

= i

=X
Eﬁlngr _e-“llcsgv 3

’[Wd"‘= ’[x:d.\‘=x?+[‘

3logx

Question 9:
cosx
V4 —sin® x

Answer
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Chapter 7 - Integrals

Maths

CO5.X

V4 —sin® x

Let sin x = t 0 cos x dx = dt

j‘ CO5x

4 sin” xl_'[f

Question 10:
sin® x —cos® x
1—2sin” xcos” x
Answer
sin® x —cos" x
1-2sin’ xcos’ x  sin

(s.iﬂ4 x+cos’ x)(sinz X+ cos’ Jt:}(sin:'r x—cos’ x}

(sin4 X+ cos’ x](sin4 x—cos' .x)

2 ¥ tad 2 2l ¥
X+ 005 X—5In XCO5 X —5In XCO5 X

.3 LA b 1 . 1 2
{Sll'l X =35I xcos 3’)+(L’U$ X=5INn XxXCoOs -T)

. 4 4 2 2
(Sl’l‘l X+ C05 .x‘)(SlI'I X—=C0s I]

. 3 2 2 =2
5in x[l—cos .r)+ms x[l—sm .x}

—{P;in+ x+cos’ ;r)(u:u:r-s;‘z x—sin’ :r}

(sinJ' x+cos .T)

=—cos 2x

= ® £ 4
j- sin_x—cos’x . _ I—cosExdx=—5m22'T+C

1-2sin” xcos’ x

Question 11:

|
cos(x+a)cos(x+h)

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

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

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

- sin{a—b cus{x+a}m5(x+b}

L

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

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

=m[tan[x+a}—tan{x+h]]

1

jcus[x+a]cu5{x+h}dx_5in[a_b].[[t (x+a)—tan( +b}:|d
= sin{;—&] [— log|cos (x+a)| + ]0g‘¢05(x+h}|] +C
[ cos(x+b)

+C

" sin (a=b) log cos(x+a)

Question 12:

Let x*=t O 4x3 dx = dt
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x e di
= I—,—] — dx = 2 I—m

= lsin" f+C
4
= &.v.in'1 (x" ] +C
Question 13:
=
[I +f3”)(2 + (-.*”)
Answer
EI.'.

lete*=t0 e dx = dt

e ) dt
- I(l+e"){2+e*}dx_ J{!+l](! +2)

fetiah

= log|r + 1| - |¢3g|r + 2| +C

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

Question 14:
1

(x +1)(x* +4)

Answer
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Class XII Chapter 7 - Integrals Maths

1 _ Ax+B+(.'x+D
{xl + 1)(12 + 4} (.r" +I] (1‘1 +4)
= 1=(Ax+ B)(x* +4)+(Cx+ D)(x* +1)

= l=Ax’ +4Ax+ By’ +4B+ O’ +Cx+ D> + D

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

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

On solving these equations, we obtain
A=10, 3=l, 'llf‘='[]._.a1miD:—l
3 3

From equation (1), we obtain

1 1 1

(" +1)(x7 +4)  3(x7+1) 3(2"+4)

1 | 1 1 |
J‘{x?+1){x: +4)dngjm _EIJ{3+4

=ltan 'x—l-ltan X e
3 32 2
=ltan 'x—llan L)
3 i 2

Question 15:

logsin

ll.‘DEi.JI xXe

Answer

logsin

I .
Cos” xe = cos® x x sin x

Let cos x = t 0 —sin x dx = dt
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3 b & 3 i H
= |cos” xe ™™ dy = cos xsinxdy

Question 16:
-1
(?uw(xd +|)

Answer

(et ) e (e et) <
Letx' +1=t = 4x" dc=dr

= j-f‘;"’g" (x' I 1)_|dx = j{xf+ l)dx

| rdr
:41:

. log |r| +C

Iu}g|x" +]|+C

o e

= —log(x" +1}+C

Question 17:

f'(ax+b)[ f(ax+b)]

Answer
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_f"'{u:c +h}|:_f'(ux +h}T
Let f(ax+b)=t = af"(ax+b)dx = di

= [f"(ax+b)[ f(ax+b)] dx= ; [rar

]
V@) e

a(n+

Question 18:
]

\/sin'l xsin {.r + rx]

Answer
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1 1

\/sin" xsin(x+ea) 1Il||'Is.in'1 x(sinxcosa +cosxsina )
1

Vsin'! rcosa +sin® xcosxsing
l

sin® x+/cos o + cot xsina

cosec’x

Jeosa 4 cot xsina
Let coscr+cotxsing = = —cosec xsinadx = di
1 cosec’x
j — u’x:I —lx
sin” xsin(x+a) Jeos @ +cot xsina

-1 ji

sin o \,"';
-1 ]
=— [EJJ_}HJ
SIn cx
1 :
=— [Eu'rcoscwcot.rsma}ﬂ?
SIN ¢¥
=2 ||' COS X SIN o
=— fcos o + : +C
sine sin x

=2 I'sinxcm;rx + COSs xsin o
. | : +C
sina ¥ sin x
R
2 [sin(x+a)

: | ;
sina | sinx

Question 19:

- -1
51N X —C05 X

sin”' Jx +cos WJx

e[0.1]

Answer
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TS D 1
sin~ yx —cos ' 4/x
Let / : dx
!sin "Jx+eos'yx

It is known that, sin ' «...";+cos ! '\,"l; - g

\
s _ _
[ cos” x |-cos™ Vx
j £ / dx
T

2
2 R
——T[E—Ecos S |d

T /

= I =

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

:x—ij‘ms ' dx (1)

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

_.f:cr:rs‘:—j' — (i
vl-1*
_.f"rcr:-s‘:—jl?r L
W=
|
=t cos 't - [V1-rdr — f
o

- S L N (R Lo
=t ¢cos f——]l—f" ——smn" i+sm ¢
2 2

, B .
=t cos 1 ——~1—1" —lsm '
2 2

From equation (1), we obtain
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I=x——|t"cost——~1-1"+—sin
s 2 2
:x—i[xcos" u@—ﬁdl—r +lsin'I ﬂ:]
T 2 2
=Jr—i x ——siu'l\,-'rJ_rJ— X +—sin"\f;
T 2 2 2
s 2.,
:x—2r+4—xsin" v‘r;+zv'x—x‘ —Zsin'VJx
T T bl
F’ o
=—x+:[(2x—l]sin" \l";}—gu'x—x' +C
T T
2(2x-1 g
= { * ]sin'l x+2 vr=x" =x+C
T M
Question 20:

1—x
|+'u"';

Answer

_ =
LJHJEJ'\'

Letx =cos’ @ = dx=-2sinfcosf dé

| —cos .
ﬂ[—lsu‘l 0 cosd)do
1+ cosé
|2£-in2 4
= —J — 2 5in20do
50
2 cos
2

= —Jtall g-ﬁ sin  cos & di?

.
s1n
:—EJ 2 [innECtIHE]cnﬂﬁdf?
¢ 2 2

cos
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=—4 jsinl 4 cos@do
2

=—4ﬁmfg(2mm?§—qde
2 2

= —dlj[ZsinlE:;r;rs2 E—sinlg]dﬁ‘
2 2 2

= -8 |sin’ E-II:.‘i::ISEE.ﬂ'ﬂ+4 5i|11EdH
2 2 2

=—2ﬁhﬁgd9+4ﬁm2§da

=_Ej[l—c0529]dg+4j-l—cosé‘
2 2

_ —E[E— mnﬁﬁ}_i{g_ sin@
2 2

2 4
__g+3020 o osing+C
_g+3M20 e

2sinfcosd
+—
2

=6 —2sinéd+C

dé

J+e

=@ ++1-cos” @ -cosf—241-cos’ 7 +C
—cos ' Vx+1-x -Vx-2J1-x+C

=-2Jl-x+cos ' Jx +,||'x(l —Jr} +C

= 2f1-x+cos ' Jx+x—x +C

Question 21:

24+sin2x

x

| +cos2x

Answer
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/- ]-(2+sin2x}ﬁ
1+ cos2x
2+ 2sinxcosx
J‘[ 2cos” x }
J.{ +5mrccrsr]e*
COs™ x
H‘:EL l+[dl'l.‘x}?

Letf(x)=tanx = f'(x)=sec’ x
=j( x)+ (x> ]e dx
=¢"f(x)+C

=¢" tanx+C

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

From equation (1), we obtain
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X x+l -2 3 1
2 = + * 2
(x+1) (x+2) {.IH} (x+2} x+1}'
| RIREAS dr=-2 ! afx+3j dr+I i
(x+|]'{x+2} x+1 J.+"} x+1}
=-2log x+1/+3log|x+2|- L e
(x+1)

Question 23:

P l=x
l+x

tan

Answer

J =tan™ |'1_'rdx
1+x

Let x =cosf = dy=—sinfdé
a .
e’—_[tal 1} cos { sin@d @)

- —Ilan" || % sin Bd @
Mzcm -

jlan ﬂmﬁdr?
- ja-.qim?de
2
1
=_5[5.(_3056]—j1-[—msﬂ)d&]
=—%[—9cus€+ sin @
| 1 .
=+—Hcosd——sind
2 E

1
=—cos ' x- 'c—— 1-x* +C
2 2

=%(1cos_]1—ﬁ]+c

X . 1
=—¢os " x——y1-x" +C
2 2
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Question 24:
V' +1[1ug(x3+l]—210gx}
x-l.
Answer
Vat 4111 “+1)-2log /
= [Dg(x4+ ) Dgt]= xz4+][lﬂg[12+l}—lagx2}
X X

_r3+|l [x2+|]j|
= " |ug ;
X X

Let I+ij=f = ﬁa’x=a’r

x X
L[
..fsz l+xllog[l+

= —% I"T logtdi

1
x°

Jas

s
= "3 jrv logtdr

Integrating by parts, we obtain
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_ | ; d é
I = z{lugr. J-r dlt J\[dr lngr]jr dr}dr]
i 3 3 1
1 t: 1¢?
——E IDQT‘T— —,Tdf
L 2 2
122 2 !
=——| =t logt—— |t*d!
203 o8 BI |
= ]_zr;- logt 4r;
203 & 9
k] 3
=——1logr+—1*

Question 25:

| —sin x
j:e* — |dx
< | —cosx

Answer
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| -sinx
=, dx
r (]—CDSA]

-

. X
1-2sin cos
=j:’£'!"T —21 2 dx
: 2sin”°
2 J
5 X
CGSCC'_’
=|.é& = —cot= |dx
o 2
Letf(x)=-cot=

» X

s I =t (f(x)+ f(x)]ax

Question 26:

2 .

L SIMxcosxy
L 4 P clx

Cos xX+sin x
Answer
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SINXCOSX
Let/ = ['—3 """ —dx
DS XS X

{sin X C0s x}

X
4
:}‘;21‘4 COs” X e

" (cos® x+sin*x)
cos' x
x a
fan xsec” x
I= I“ ———dx
o]+ tan” x

Let tan’ x =¢ = 2tanxsec’ xdx = dr

T
when x=—,1=1
When x =0, t =0 and 4

dt

cr=lyd
2400+

tan”' i‘]:F

=j[
=%[tan" I-tan”' 0]
|

]
4

1

2
n
8

Question 27:

2

.
I" cos X
) cos” x+4sin® x

Answer
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= 2
Let/=[f— " g
"oost x+4sinT x
:”:_[2 : COs" x &
"cus‘x+4(l—cos“x]
= J- cos” X
' cost x+4-4cos’ x
:’!:_ 34—3m5'.~:’—4dx
34 4-3cos'x
=—1 L34—3ms:xdr+ 1 ]-1 4 :
3 4—-3cos" x 34 4-3cos x
1_[5':’»&'1'1_[1 43010 X
b dsecT x -3
:”:T > 41 dsec’ x o dsectx
" ]+tan x -3
2 2sec’
:>f:—£+—I SeCT X (1]
6 3% I+4tan’ x
Consider, [f 2506 f
|+4tan” x

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

T
x==
when *=01=0,04 when 2

= 2sec’ x . dt
= |* dy =
L 1 +4tan’ x -[JIHJ

fin]

= [t,an () —tan 1{[1}]

t=m

Therefore, from (1),we obtain

n 2= T T =
[=——4+—| = |=———=—
[§] 3[2} 31 6 6
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Question 28:

= §in X+ cosx
J; X

WJsin2x

Answer

sinx+cosx
Let =I ———dx
(]

Jsin 2x

* (sin r+cosx}

,III—( sin 23.

] = ‘L.‘ ﬁl]'lx+cﬂb.r
rJ (—=1+1-2sinxcos x)

i .
S1N X + COS X
S ( )
. 2 > -
3 JI —(mn‘ x+cos” x—2sin xcm‘.x}

dx

(sinx + cos x ) dx

= 1= -
5 \/I—[sinx—cos;-)'

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

1 1-43 1 NE.
et SRSl
When and when

! 1

As \/]‘{"T Vi-  therefore, V1=1" is an even function.

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

r dx
v~

Answer

|ﬂ;=f__EL__
".J'I+x—\."';
f 1 )
- r('\l'l'l'x—\"f;)x(\l'l'l'.‘{f +v";)

I\H+x+¢§
= [LTIINE g

l+x—x

=[x de+ [Vxan

_ E{] ﬂﬁll. ¥ E{I]SJ:I
-2l era)-3m

_ %{gﬁ

2202

dx

o
42

. ]
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Question 30:

® ginx +cosx
_("' ———— X
' O+ 16sin2x
Answer
i
SIN X +CO8S X
Lclf:j" — dx
0 94+]fhsin2x

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

T
When x =0, 7 =-1 and when x = e r=0
= (sinx—cosx) =/
= sin’ x+cos” x—2sinxcosx =1

= l—sin2x =

=sin2y=1-¢’
0 dt
= _j-'9+16{l—|r:)
_J“ t
941616

_JD clr _jn el
Cdaaso68 (5) —(4)

tafid]

= %[Iog(l) ~log H

S+44
5—44

1
=—1Ilog¥
40 £

Question 31:

_(— sin 2xtan ' (sinx ) dx

Answer
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] T
Let/ = J:f sin2xtan”' (sinx) el =,[.: 2sinxcosxtan ' (sinx)dx

Also, let sinxy =1 = cosxdy =l

Whenx=0.r=0and whenx=—_r=1

| =3

:H:Zﬁ:tan" ()t (1)

Consider _[f-lan" et =tan™'r -Ir o —H ::: (lan'l f)_[.f d }m
[

-

-l ) I i
= tan .r-——j —-—lt
2 1+¢- 2
Flan™t 1 +1-1
= - J 5 ot
2 24 141
2 -1
Stan”d | |
- - jum j it
2 2 2401+
Ftans 1 l
= ——f+—tan f
2 2

. |
1 ) Fetan'r o1
:>j {-tan 1m'r:{———+—tar1| 'f}
0 2 2 2

From equation (1), we obtain
: =2[£_1}=
4 2

Question 32:

L
2

; xtanx
— x
"secx+tan x

Answer
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J.td]'l‘(
Let = ol
‘ -[_su::«ﬂan ( }

HEL{T[ x] + mn{

I]lﬂn.!.' }d:
=1= j B el
" | =(secx+ tanx)

(m—x)tan %
X

.f—r{ (7 x)tan(z Lh (ﬂf(_r‘jdx=>[:ff(a—x]ci\')

=>I=]

—_—
-2
e

secx+tany
Adding (1) and (2), we obtain

Zfzf Tlanx dx

' secx+tan x
5N X
= 2[ = T:I:L'I.d\
] sin.x
+

COsx  COsX

dx

sinx+1—1
:»2!=nr—

|+ 51 x

J : 1
= 2/=n| l.dv—m alx
[ ‘ I'rl+:;in_r '

l—sinx

:>2:f:*r:[.1.']: —‘Itr dx

! L'{'.f.“r:x

=2 =n —I_[:(SEE: x—tan xsec.x)dx
=2/ =7 —nftan x —secx]

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

=2 =n(rx-2)

Question 33:
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[[pe=11+ =2+ x =3[

Answer

Let 7= [[pe—1[+[x—2[+|x~3]ax

= 1= [|x=1ldx+ [|x-2]dv+ [|v—3x

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

where, I, = [[|x~1[dx, I, = ['|x~2|dx, and I, = [|x~3[d

= [|x=1[dx
(x—1)=0for1<x=<4

s = f(x—l)dx

| 2

(2)

=1 :[S—4—l+l}:
2

1, = [|x-2|dx

y—2z0for2=x=d4andx-2=<0forl=sx=2

1= [(2-x)dit [ (x-2)dx

a 2 3 4
= [ = 21—x— + x——Ex
- 2 1 2 ,

=1, :{4—2—2+l}+[3—8—2+4]
: 2

3
:}f_I: 2:— 3

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

x—3z0for3=x=dandx-3=0forl=x=3

o= f[?r—x]dx+ f{x—B}!x

e 5 4
:;»J’;:[Jx—i} +[J‘——3x}
' 2] [2 X

=1, :[9—2—3+l}+[8—l2—2+9}
: 2 T2 2

=1,=[6-4] +B} 22 -(4)

2

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

9 5 5 19
=== ==—
2 2 2 2

Question 34:
_rL=E+]0 2
x(x+1) 3 %3
Answer
Let J = f«L
x° [_r+l}
Also, let I = 4 €+ c

X' (x+1) _r+,1" x+1
= 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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:[—logx—éﬂog[xﬂ;l}
(=]
=]Ug[j]—::— mgmﬂ

2
:]0g4—|ﬂg3—]0g2+§

Il

=]0g2—|ﬂg3+%
)

| 'EJ 2
=log| —|[+—
g[:& 3

Hence, the given result is proved.

Question 35:
_Exe”dx =1
Answer

Letf = Eze”r&

Integrating by parts, we obtain

I=x[edc | {(% x}) j'e-fdx}m
(] o
=[], -[],

=e—e+l
=]

—
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Hence, the given result is proved.

Question 36:

Lx” cos’ xdr =0

Answer

Letl = [ x"" cos® xdx

1

Also, let_f'l:_r} =x"cos'x

= f(-x)= {—.r]” cos’ (—x)=—x"cos" x =—f(x)
Therefore, f (x) is an odd function.

[ f(x)dxc=0

It is known that if f(x) is an odd function, then ==
sI= ‘[I.r”{:{jf xdr=10

Hence, the given result is proved.

Question 37:
o 2
_[3 sin” xav =—
' 3

Answer

Let/ = _[3 sin’ xdx

I = Izsinzx-sinxdx
]
E
" > .
= L—'(I - Ccos” x)sm xdx

x f
= _[— sin xax — jﬁ cos” x-sinxdx

* | cos'x :
=[-cosx]? +
0 3 I

i

2
3
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Hence, the given result is proved.

Question 38:

L*Zlan" xdx =1-log2

Answer

Let [ = J‘j 2 tan” x dx
[=2 _E tan”® xtan x ey = 2 LI{S'363 x— l)tan x dx

= ZIFsecz_rtanxzir—EIFtanxtir

DT "
=2{ta“2 x} +2[logcos x]1

]
[}

=l+2{lﬂgcosg—lagcosﬂ}

1
:I+2{I-’.}g ~logl
V2 }

=l-log2-logl=1-log2
Hence, the given result is proved.
Question 39:

fﬁiu'] xdy = T 1

) 2
Answer
Let! = Esin'l xdx
= [ = .rlsin"rl -l

Integrating by parts, we obtain
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! :I:.ﬂ'in'] x-x]l - II JI— sxdx
] I_IZ
= [xsin" IJL - % L{—g el

Letl — x> =t0O —-2xdx =dt
Whenx =0, t =1 and whenx=1,r=0

! :[xs‘.in" 1]:1 + é [Jj,?
:[.rsin ‘x]:]+é[2-.f?]jl
=sin”' {1}+[—v‘ﬂ

_E

2

Hence, the given result is proved.

Question 40:

fe’ “dlx o
Evaluate as a limit of a sum.
Answer

Let ] = Ee*-‘*‘dx

It is known that,

ff[x)fix :(b—a)llji_ﬂi[f{aﬁf{a+F:]+..,+.f'[a+[n—l}h)]

Where, h = h-a
f
Here,a=0.b=1, andf(x)=¢" "
—p120_1
fl f
13y . I 5
. re. Tl = [I—D]I|n1—[_f[l]]+_,f (0+ h]+...+_f(n+(n—1}h)}
! a—rx B
— 1 _| 1, 23 2-3{n-1ji
_.-I.l-l:'r’.n[e +e +..e ]
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. ] B - _ —Bki i —3n—
= lim— E‘{l+e“’+€ ey e W’ﬂ

n—+m gy L

[ ]
1 L [1-(e™)
=lim—| e —
."l—r'-l“n

=lim—|e
= gy

=lim—
H—pm M

Question 41:
I dx
L)l. +LJ' J

tan '(e")+{?

is equal to

A.

. X
lim—
n—m g _1

Website: www.vidhyarjan.com
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g, 1an '{e ")+C

C. lﬂg(::" —¢ "}+{I

b. log(::" +e "}+ C

Answer

dx "
Let/ = [———dv= [
e +e e +1
Also, let ¢ =1 = e dv=dlr
et
;=j' i
1+
=tan '1+C

=tan’ (e” ) +C

dx

Hence, the correct Answer is A.

Question 42:
cos2x
fﬁfﬁ'
(sinx+cosx)
is equal to
—1 1
+C

A. SINX+C0osx

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

C. log|sin x —cos x|+ C

1

[Sin X +cu~‘5r]

Answer
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Let ] = cos 2y :

(ctmxﬂ;inx]
1

I- Ccos” x —sin x,cir
(L'usx+5inx]'

I{cosx+sinx}{c05x—sinx}d
= = X
(cosx+sinx)
coSx—siny
= I—,dx
cos+sinx
Let cosx+sinx={ = (cns‘._r—sin x]a’x: et

et
==
¥y
=log/t|+C
=log cosx+sinx +C

Hence, the correct Answer is B.

Question 43:

If f{a+b—x]=f{x},then fx_,f'{x}ciris equal to

"';h [ £(b-x)ax

A.
a+h
b+ x)dx
N RS
h-a
x)a
S
ath I_f{x}dr
D. 2 *
Answer
Let/ =[x f (x)dx (1)
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1=["(a+b-x)(a+b-x)dx (Lff{_w}dx :jjf{fwh—x}dx)
=1 :J:[a+b—x}f[x}:ix:
:>f={a+b]ﬂ|f[x}dx I [Using[l}]

= 1+1=(a+b)[ f(x)d

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

== (ﬂ—;b]f S (x)dx

b

Hence, the correct Answer is D.

Question 44:

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

B. 0
C.-1

T
D. 4
Answer

Let ] = ‘Etan '[ zx_lﬁ]cix

l+x—x"

== I:tan ‘[M]uﬁc

L x(1-x)
= 1= [[tan™ x—tan” (1-x) Jax (1)
= 1= [[tan '(I—x}—tan (1=1+x) Jx

= 1= [[tan"(1-x)~tan ' (x) ]dx

1= _E[ldn'[l— ~tan”! (x) Jix -(2)
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Adding (1) and (2), we obtain

21 = £(tan"x+tan" (1-x)—tan™"(1-x)—tan" x)dt
= 21=0
=I1=0

Hence, the correct Answer is B.
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