Class XII

Chapter 7 - Integrals

Maths

= 3x%dx = dt

3x’ i
= e 5

=tan'r+C
:lan"[_r';]+C

N+ 4x°
Answer
Let2x =t

s 2dx = dt
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Question 3:

o
(2-x) +1

Answer
let2 —x=t¢t

> —dx = dt
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{2—x]+\.'x‘—4x+5‘

=log

Question 4:
o
V9 -25x°
Answer

Let 5x =t
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~ 5dx = dt

Question 5:
3x

1+2x*

Answer

Let 2x* =1

5 22x de=dt

3x 3 dr
- .,‘i:
Il+2x* ’ 232 jl+;2

3 | .
= E[tan r]+L.

:%lan"(ﬁx:hc

Question 6:
.'{':

1—x*

Answer

Let x> =t
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Question 7:
x—1
Vx' -1
Answer

J\}'r—;-——ll b= '[«J"xf—l @ '[xfx:l—l @

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

x I pd
el
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= > Jr et

e
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=x' -1

From (1), we obtain

(1)
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x—1

: 1
dv= [y - d
\I'fx:—1 ) ‘[v'rf—l ) J\l'[xl—] 1
x+x."f—1‘+(f.‘

'
=4x" =1=log

Question 8:
xz

x6+ar~

Answer

Let x> =t

= 3x?dx = dt

x+a’ 37 [ +(a3)_

+C

1
=§|0g x4 xf +ar"+C

:%Ing.*+\.l'lr: +a"

Question 9:
sec” x
Jtan® x+4

Answer

Lettanx =t

. sec’x dx = dt

I

%{ﬂ =loglx+/x* -’

|

Page 60 of 216



Class XII Chapter 7 - Integrals

Maths

Isecm _J- dt

l;m x+4 N+
:Ir:rg‘r+\;'r?+4 +C

= Iﬂg‘tanx+ Jtan® x+4‘+C

Question 10:

I

Vx'4+2x+2

Answer

1

IJ(X-I— Ill2 +

dx =

o
J-\n'[x?+2x+2 2

letx+1=¢
Loy =t

:>'[\fx +2x+2ﬁ:ju’ﬁ+1

=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
I 2 "ix:.[ ? 7
9x" +6x+5 (3x+1) +(2)
I_a.=:t[."r:r:+l}=.r
s 3de=dt

:l[%dr
3 +2

A (4)] ¢

:ltan '[3'T+I]+C
(§] . 2

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

Question 12:
1

Answer

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

?—(x: +6x +Q—9)

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

=16—(x+3)’

(1) (e

=

1
- IJT—ﬁ.Y—.TI
Letx+3=1
= dx =dlt

| |
:sin"[;]ﬂi‘
:gin"[xf:‘;}ﬂ

1
dv
/ J(@) —(x+3)
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Question 13:

1
(x-1)(x-2)

Answer

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

P =3x+2

J 1 cir:_[ : : dx
(x-1)(x-2) 3y My
W) T
Letx——=¢
Lo =lf
1 1
:>J- = dr= it
o3

=log +C

{x—%]+\.'_r: —3x+2

Question 14:
1

VB+3x—x7

Page 63 of 216



Class XII Chapter 7 - Integrals

Maths

Answer
. . , 9 0O
8+3x—x" can be written as 8—[x' —3.r+;—1].
Therefore,
g
8—(;2—3x+9—'J
4 4
41 [ 3}3
=——| X—
4 2
1 1
= |t = | —ilx
j-.,l'8+3x—x": ||4] [ 3]1
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\ 4 2
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Letx——=1
2
Lodv=dr
= | 1 e~ | L
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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,
¥ —[a+ ﬁ}x+m’3

, by’ by
:::"*—{.cr+b]x+[a:} _la+?) +ab

:[x_(ﬂ;bﬂg_(ajf 4

1

=] (x—a)(x-b #- a+b\|’ (a-bY
SR B CO R CY

o

[T]
:’I r.JI+4E~]3 a—b Idx: I'jm
fe(eso (7 )

Question 16:
4x +1
2x"+x-3

Answer

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

= 4x+1=A(4x+1)+B
=dx+l=4Ax+ A+ B
Equating the coefficients of x and constant term on both sides, we obtain
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AA=4=A=1

A+B=1=B=0

let 2x> + x -3 =t

~(4x + 1) dx = dt

dx+1 ]
J_}—;{i‘f= J—df
N2t +x-3 \"r-:
= N’FH_‘
—
=22x +x-3+C
x+2
\I'I.'k':—]
Answer
vfl'II n R
letx+2=A4—|(x" 1)+ 8 ol
dx{ } { )

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

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

2A=1= A=—
2

B=2

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

1
(2x)+2
x+2 .

Vxi =1 x —I

Then.f

dr, letx’ —1=1 = 2xdx=dt

In]—j 2
29x* -1
1 2x 1 ¢t
Ll
1
=[]
=t
Then, I%dx: Ej-;dx= 2I+:rg‘x+ \,’x:—l‘
Val -

Jx' -1

From equation (2), we obtain

I—dr—v'r —I+"log‘x+\.l'~r - ‘+(

Question 18:
S5x-2

I+ 2x+3x°

Answer

Let 5x—2 = Ai(1+2x+3x2)+ﬁ
dx

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

-(2)

Equating the coefficient of x and constant term on both sides, we obtain
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i’r=l‘i|n,r=1::>.~1=E
6

24+B=-2=B=——

3
.‘.5x—2:%{2+6x}+(

B {2+6'¢]—

L2 s

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° 1+ 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’|
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-2 - 3 2 .
[ +2x+3x° can be written as I+3[x'+jx .
2

Theretore,

[ 2 ]
1+3 L
3

=I+3[.\'2+Er+l—lJ
3 o

9
( |]’ |
=1+3|x+=-| —=
3 3

b

=g+3[x+—lJ_
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1
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Substituting equations (2) and (3) in equation (1), we obtain
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< . ‘ \
_[ TS ,fﬁ-zj[lng|+2x+3_1"']—11 I Lun'[3x+1 +C
1+2x+3x" 6 3042 J2 )

510g|+2r+"r" ! talw'l(3x+]1+('
= . .3 - .
6 . -';\’E \ NIE J

b+ 7
\f{'r —Sj{x— 4)

Answer
6x+7 o bx+T

Jx=5)(x=4) V¥ —9x+20

Let 6x+7 = Ai{xf—qﬂzu)m
dy’

= 6x+7=A(2x-9)+B
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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,[ 6x+7 =J-3[2.r—9]+34ix
Jxi=9x+20 " x'—9x+20
2x-9 1
=3 e + 34 |l
J-w..l'.rz—'J'.r+2tJ '[ x5 =0x+20

Let], = [ _dxand , = [

NxT=9x+ 20 Nxt=09x 420

I b+ 7 .

0¥ 37,4341, ()
AV =9x+20

Then,

j =
'[ x* —9x+2
Letx’ —9x+20=1
:::{21—9]5&:.:3{
dt
= =—
T
1 =21
1 =24x" =9x+20 -(2)

and /, = J;a&

NxT—9x+20
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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/ x° —9x+2ﬂ+34|ﬂg|:[x—%]+\l'xj —‘JX+EU}+C

Question 20:

x+2
Vax—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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—22]‘=|:‘w1=—l
2
44+B=2= B=4
:;»{x+2}:—%(4—2x}+4
1
- (4- 2x}+4
o f “J1ﬁ:f 2" dx
Vax-x° Vax—x
B 1J 4-2x

2

n‘x+4j

1
dx
Vidx—x’

Let/ = J-4_—,idx and /, I;dx

Vadx—x° Vix—x
. x+2 1
ca ﬁd‘{':—gﬂ‘b‘ijz

X—x

4-2x

dx
\,l-—1x—x:
Let dx—x? =1
:{4-21):17(:&’!

Vadx—x’

TMnﬂ:I

¢n=j$=zﬁ=z4pqi

o
) '.- 4x—x:dx

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

- (2) ~(x-2)

;Q=[ﬁ5?#;3f¢:mw{;§]

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

(1)

2)

«(3)
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IJfE%:- =—J{7JE;_:)+4ﬂn'(£§3]+c

-2
= —\4x - x" +4sin '[—xz'J+C

Question 21:
x+2

Ve e2xe3

Answer

[, - (x+2) J 2(x+2)
Geeaa 2 ez

L 2eed

"2 JFTETE

_1 j‘ 2x+2

2x+2
dx + dx
I‘J"I +2x+3 IJleth

Lct!.:J‘ 22 d.rand!_!—dx

VX' +2x+43 VXt +2x+3

Iidr =%‘FI + ‘;2

Jxi+2x43

Then, /, = [—42

NEE e,

Let x> + 2x +3 = ¢

e

> (2x + 2) dx =dt

(1)
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L= [N =2y + 2043 (2)

VXt +2x+3

:»xz+2,r+3=,x:+2_r+l+2={x+1)3+(u‘r§):

o, = Imdxﬂoghxﬂhdx:+2_r+3‘ -(3)

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

I x+2 dx:;[z x:+2x+3:|+|ﬂg‘(x+|}+w'xz+2.¥+3‘+C

s - -
VX +2x+3
=x"+2x+3 +log(x+1)++/x7 +21+3‘+C

Question 22:
x+3

x'—2x-5

Answer

Let (x+3)= Adi(x-‘ —2x-5)+B

X

{x+3}= A{E.r—2}+3
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
jj-_rz—Ex—SiT_j ¥ =2x-5 -

_II 2x-2
29x7-2x-5

dx+4 [ S
x =-2x-5
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I.ﬂf,:I,ZJ[—_ciT and /, = —.:ir
x°=2x-5 X =2x-

x+3 1
S l——Tdx=—1 + 41, el 1
I(xf-zx-s} 2 0
2x-=-2
Then. {, = e
i Ix2—2x—5
Letx' —2x—-5=t¢

= (2x—2)dx=dr

=1 = J?=log|i| =log|x” —2x-5 -(2)

j——vr,i""c
‘ ¥ =2x-5

= " -—E{ir
(x=1) +(6)
= l_lng x-1-4/6 -(3)
26 L x—1+6
Substituting (2) and (3) in (1), we obtain
+3 I q 4 x-1-46]
—dx —1 —-2x-5|+ I +C
—2x-5 2°g|x *3 26 ﬂgx—1+\."g|
1. (s 2 |—I
=—loglx"—-2x-5+—lo
2 g| | J6 gx l+\."'_
Question 23:
Sx+3
Vx +4x+10
Answer
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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

dA+B=3=8=-7

.'.5.r+3=%(2_r+4]—?
J Sx43 o {21+4} 7
Jxt s dx+10 Jr +dx+10

I 2008 ?j dx
2 Jxt 4 4x+10 v+ dx+10

dx

2x+4 |
= —dx =
Let/ = and /., = j!.irir

Jxdx 10 . Nxt+dx+10
5x+3 5
I AT =2 -7,

x° +4,x+l
Then, I, = I '121:;4@1(
ya©+4x+10

Letx” +4x+10=¢
(2x+4)dx = dr

=1 = J‘ﬂz-v’;: 23x" +4x+10 -(2)

i

I—;dr

Vxt +4x+10
:j . 1 i
V{(.rl +4x+4)+6

=_|- : —dv

(x+ 2): + (JE]
(x+2)vx* +4x+ID‘ .(3)

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

= log

(1)
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Sx+3

'[\.n'.x1+4.r+1{}

dx = ;[2 +dx+ I{]}—?Iog

(x+2)+Vx" +4x+10+C

=5yx" +4x+10-Tlog (x+2)++/x" +4x+ Iﬂ‘-HT.‘

Question 24:
J- dx

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

Answer

s
X +2x+2 {x:+2x+1}+l

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

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

Hence, the correct Answer is B.

Question 25:

equals

lsm'[gx BJ+{
A 9 B

L sin '[EX_E}]H,
8. 2 9
Qy —

L sin .[Jx 3]+L
c. 3 8
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Oy —
lsin '[jx 3]+C
D. 2 9

Answer

_[ dx

=lsin '[gx_q]H;‘
2 9

Hence, the correct Answer is B.

5 } +C [[%:sm

Page 79 of 216



