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EXERCISE 7.4

NCERT Solutions for Class 12 Maths Chapter 7 -

Integrate the functions in Exercises 1 to 23.

3x2

X +1
Solution:-

1.

Let us assume that x* =t

Then, 3x% dx = dt

By applying integrals, we get,

3x* dt
LS
X +1 t7+1
On integrating,

=tant+C
No, Substitute the value of t,
=tan(x®) + C

2.
1

NI

Solution:

Take 2x =t
We get 2x dx=dt
Integrating both sides
dt
5& -
Jl+ax? I 27 144

Using the formula

J‘;fﬂ':]og Y+yxt+a’

Jxtaat

We get

1
=—|low
2[”*"

.r+v'£1+1H+C
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Substituting the value of t

Vi +1[+C

3.
|

—_—

q.h.(E 1c:|2+1

Solution:
Take 2 -x=t
We get - dx=dt

Integrating both sides
[—4‘_ R
— \:) JiT+1

Using the formula

J';dr = lng‘x +4fx* +

Jxta’

We get

= —log|i +i* I‘+C

Substituting the value of't

= J2-x) +1|+C
I,— +C

x] +yx —dx+5

4.

1

Vv9-25x"

Solution:

Take 5x =t

We get Sdx=dt
Integrating both sides

gl
o s la

We get
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On further calculation

T
= —sin"' —J+L‘
5

|
\

Substituting the value of t

1+2x*
Solution:

Take V2 x!=t
Weget 22 xdax=dt
Integrating both sides

3x
,[ng e EJ_JIH

On further calculation
3 .

=——tan 1 +C
Substituting the value of t
= —=tan"' (2¥* )4 C

EJ_ (V2<)
6.

2

1—x°
Solution:
Take x> =t

We get 3 x> dx = dt
Integratlng both 31des

it =3 i

On further calculatlon

_l l] g]-l—f +C
32 1—1t
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Substituting the value of t

7.
x=1

Jat -1

Solution:

By separating the terms

x=1 x |
—dr= | ——dv - | ——Ix
Nl W kel e
Take
5 .......... f ......... i
x =1
Ixl-1=tweget2xdx=4dt
1 pdr
=[O
NN
It can be written as
1 »-L
=5 [ 2ai
By integration
i
A
2
=t
Substituting the value of t
=+/x" -1
Using equation (1) we get
I—_id.rz e~ %ﬂr
el o b

Jxi-1

From formula

I%ﬂ’f = I(}gix+m Iz —4:'-'1
X
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We get

=+at =1 m10g|x+1.l'11 ~=1|+C

8.
¥

Vx4 a”

Solution:

Take x* =t
Weget Ixidx=dt

Integrating hoth sides

On further calculation

1 3
=§Iog.*+ " +a"|+C

Substituting the value of't

1
=§|ogx3+ ¥ +a®|+C

9.
secT x

tan” x+ 4
Solution:

Take tanx =t
We get sec? x dx =dt
Integrating both sides

j‘ SE!C X Im

On further calculation

=Iog|r+ﬁ|+€

Substituting the value of t

= I0g|tan x++tan’ x+4|+C
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Wt #2x42

Solution:

It iz given that

NCERT Solutions for Class 12 Maths Chapter 7 -
Integrals

1 d

1
Takex+1=t
We get dx = dt
Integrating both sides

x+1) +(1)

;dx = I—dr

Vxl42x+2

On further calculation

=10g|t+ﬁ|+€

Substituting the value of t

1
i+

Fa

zlu:-g‘[x*{hE)+1,|4'{x+1}3 +]|+C

Sowe get

:lug|[x+i}+ Vit +2x+2|+C

11.
1

Ox" +6x+5
Solution:

It iz given that

1

1
I z dx:_{ z Felx
Ox"+6x+35 (3x+1) +(2)

Take (3x+1)=t
We get 3dx=dt
Integrating both sides

P e
(3x+1) +(2) 370 +2°
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On further calculation

i)

Substituting the value of t

~Lian '[3x+]J+C
(6] 2

12.
1

VT -6x—x"

Solution:

It is given that
1

We can write if as
T—tx—x=T7-(x2+6x+9-9)
By further calculation
=16—-(x1+6x-9)
We get

=16 (x+3)2

=4 -(x+3¢

Here

NCERT Solutions for Class 12 Maths Chapter 7 -
Integrals

1 ) i
IJ?wﬁxwxzir_ IJH}E —(x+3)’ “

Considerx +3 =t
We get dx = dt
Integrating both sides

! dx = )
I (4) ~(x+3) 5 (@) (1)

We get

=sin"(1]+c
4
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Substituting the value of t

=$in"(—x:3]+c

13.

1
JE-1)(x-2)

Solution:

It 15 given that

1
J=1)(x-2)
We can write it as
(-1 (x-2)=x-3x+2
By further calculation
=x-3x+94-9/4+2

We get

Considerx—3/2=t
We get dx = dt
Integrating both sides

NCERT Solutions for Class 12 Maths Chapter 7 -
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Substituting the value of t

=log [I-%]+ V' =3x+2{+C
14.

1

843y —x

Solution:

It is given that

B S

V8 +3x—x

We can write 1f as
B+3x—x!=8-(x?-3x+9/4-9/4)
By further calculation

Considerx—3/2=t
We get dx = dt

Integrating both sides

=51 L +C
2
Substituting the value of' t

NCERT Solutions for Class 12 Maths Chapter 7 -
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.
-]

o
= 5N w"_ +

On further calculation
. 2x-3
-1
=s5in | ——— |+ C
&)

Solution:

It 15 given that

We can write it as

(x—a)(x-b)=x-(a+b)x+ab

By further calculation

=x"—(a+b)x+

NCERT Solutions for Class 12 Maths Chapter 7 -

[a+b}z ~ [a+£:}z rab

Here

eSS

Integrating both sides

..... v =

4

We get dx = dt
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)

It can be written as

1+ |07 - [G—_EJT
2

Substituting the value of t

=log

= log

16.
dxy+1

V2xi+x-3

Solution:

Consider

4x +1=Addx 2x*+x-3)+B
So we get
4x+1=A@x+1)+B

On further calculation
4x+1=4Ax+A+B

{x-[‘%‘!’]% A -b)

NCERT Solutions for Class 12 Maths Chapter 7 -

+C

By equating the coefficients of x and constant term on both sides

4A =4

A=1

A+B=1

B=0

Take 2x> +x -3 =t
By differentiation
(4x+ 1) dx=dt
Integrating both sides

4x+1 1
dv = |—=df
'rﬂu'lx +x = "‘\"r;
We get
=2\t+C

Substituting the value of t
=2y2x +x-3+C

17.
x+2

\.l".'r: =1
Solution:

Consider

https://byjus.com
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x+2= /!i{.x': —l}+3
dx

It can be written as
x+2=A(2x)+B

NCERT Solutions for Class 12 Maths Chapter 7 -

(1)

Now equating the coefficients of x and constant term on both sides

2A=1
A=Y
B=2

Using equation (1) we get

(x+2)= ;(zx}ﬂ

Integrating both sides
J- x+ 2 J- 2 tj”
) = I
Separating the terms
|
ax + dx
J.w,f x '[ -1
Take
1 2x
eiy
9 J- / ¥ =1
Fxl-1=tweget2xdx=4dt
So we get
| 2x _ Ir."f
2 \.;'r.I'\ 1 2.0
By integration
| -
——1"
,[2V]
E \,'r;
Substituting the value of t
|
=4x" =1

We can write 1t as

[—{ft - 2[—1dr— 2log x++/x' - |

Yx© =1
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Using equation (2) we get

I—u‘lr— X —l+’lugt—v1 -1|+C

18.
Sx—2

14 2x+3x"
Solution:

Consider
d !
Sx—2=A—(1+2x+3x° )+ B
dy
It can be written as
Sx-2=A(2+6x)+B

Now equating the coefficients of x and constant term on both sides

5=6A
A=5/6
2A+B=-2
B=-11/43
Using equation (1) we get
11
Sx - 2——{2 ﬂx}
3
Integrating both sides
_f 55_2 J_ﬁ{z E-x}~—-
|+2x+3x 1+ 2x+3x°
Separating the terms
__[ 2+6.r Hj 1
14 2x+3x7 3 14204+ 3x7
We know that
J‘ 2+'|5.K‘ dfﬁ - J-—I__,dl
14+ 2x+3x° ) 1+ 2x43x°
S5x-2 5 11
e g = = [~ [ ol
J-l+2x+3x2 6 3 (1)
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Take

_[ 24+6x
T+ 2x+3x

1+ 2x+3x!=tweget(2+6x)dx=dt
S0 we get

- [
¢

By integration

1, =loglt]

Substituting the value of't

1, = log 1+ 2x+3x7| -(2)
Take

1 :
f= J]+2x+3x1
1+2x+3xi=1+3(x2+23%)
By addition and subtraction of 1/9
:|+3{IE+EI+1_1]
3 9 9
We get

{3
=1+3[ x+=| —=
3 3

On further calculation

By integration

https://byjus.com
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On further calculation

NCERT Solutions for Class 12 Maths Chapter 7 -

.(3)

Mow substituting the equations (2) and (3) in equation (1)

----- “T v =" log[l+ 2x +3x*| |- | - =tan”’ sl | WG
fi 252 e 2esse )] L (52

3x+1

We get

5 ] II. _|(
=—log[l+2x+3x - tan

6 J 32
19.

bx+7

JE=5)E-4)
Solution:

It is given that

bx+7 __ 6x+7
Jx=5)(x=4) V¥ -9x+20

Consider

6x+7 = Ai(f —Ox+ zu)+3

iy

It can be written as

7 }*C
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fx+7=A(2x-9)+B

Now equating the coefficients of x and constant term on both sides
2A=6

A=3

SA+B=7

B=34

Using equation (1) we get

Gx+7=3(2x-9)+34

Integrating both sides

J $61+? _ J-B[Ex—i}]+34dx

VX' -9x 420 " \x'-9x+20

Separating the terms
2x-9 |

=3 dx + 34 dx

j-w'.xz—ngrZﬂ' Jv‘f—?x+2ﬂ
We know that

2x-9 1
I, = —dxand! = | ———=dx
J¥'—9x+20 NVat=9x+20

‘[qﬁ"‘—”:yﬁsul (1)
WX =0x+20
Take
1=

ju' —Ox+20
Hxl-9x+20=tweget(2x-9)dx=4dt
S0 we get

el
I =——
R
By integration
=2/t
Substituting the value of t
1, =2Vx" =9x+20 ~A2)
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I—;d?

Va'=9x+20

By addition and subtraction of 81/4
x1-9x+20=x?-9x+20+81/4-81/4

By integration

=R

So we get

[x—g]+w.l'x3 —9x+20

-(3)

Mow substituting the equations (2) and (3) in equation (1)

I, =log

Ide 3[2 x —9x+2ﬂ]+34lng{[x—gj+xff—9x+2ﬂ}+c
X —91+2 2
We get

=63 x —9x+20 +34IﬂgM:{—§]+\ix1 —9x+EDJ+C

20.
x+2
.
Wvdx—x°

Solution:

Consider

.
It can be written as

x+2=A@4-2x)+B

Now equating the coefficients of x and constant term on both sides

https://byjus.com
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2A=1

A=-1/2

4A+B=2

B=4

Using equation (1) we get

(x42)= ;[4 2x)+ 4

Integrating both sides
I
~ A 4-2x)+4
j ,icit = I 2 ~——dx
vdx—x° Vix—x
Separating the terms
=1 J 4_“ : :tr+4j L el
29 Jax—x Vax—x
We know that
4-2

f, = I r—x;.{r and f:j ,-I—)fl'fl'

Vdx—x Vdx-x

-
X2 w=-l14al,
Vvidx—x 2
Take
-2
L= [ A2
) 2
vdx—x

Hdx-xl=tweget(4-2x)dx=dt

So we get
- J' ff'.f_ —
Wi
Substituting the value of't
=2J4x-x" (2)
Take
I
! = = ifx
vy —x

dx-xl=-(4x+xl)
By addition and subtraction of 4
dx-x1=(4x+x1+4-4)

NCERT Solutions for Class 12 Maths Chapter 7 -
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It can be written as
—(x-2)
= (2 - (x- 27

By integration

f,= %H’I
_ '[ —(x-2)

V(2) -
So we get

[ x-2)
=sin J

o - e

NCERT Solutions for Class 12 Maths Chapter 7 -

(3)

Mow substituting the equations (2) and (3) in equation (1)

I%Lﬂ’t = ——;{Zu'-lr—:rﬂ ]+45in ,[.r:EJ_H_

dx—-x°

f

= "I:I_r—_'c' +4ds5in 'L
2

21.
(x+2)

Wl +2x+3

Solution:
It 13 given that

J- (x+2)
Vai+2x+3

k2

]+L‘

By multiplying and dividing by 2

2(x+2)
Elrerers
Multiplying the terms
_ I Ex +4

NxTH2x+3

Separating the terms
. J' 2x42

N+ 2x+3

I I 2 ;

270 42543
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We get
_I I 2x4+2 I | dx
Vi +2x+3 Vi £2x43
We know that
= [ 2x+2 dxand;_j—dx

Vat +2x+3

I—dx —1 41
2

Wx +2x43
Take
f —_[ 2x+2
A x +2x+:-
Herex+2x+3=t

We get (2x +2) dx =dt

di
f = =
| j_\lf';
Substituting the value of t

=2Jx +2x+3

Take

hef '

Vxt+2x+3

We can write 1t as

WHdx+i=x+2x+1+2

= (x+1) =(+2)

So we get

L=
IJ(I-!— 1)+ [ﬁ]z

By integration

= 10g|(x+])+ Jat42x+ 3|

dx

V' +2x 43
(1)

-(3)

https://byjus.com
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By using equations (2) and (3) 1 (1) we get

I+2 I. & “
I X' +2x+3 +|0g|(x+|}+«.."x'+2x+3‘+(:
x+2x+3 [ ]

So we get

=vx +2,x+3+1(:-g|{,1-+l]+\-'x1+2x+3|+{2

22.
x43

___.__ﬂ_._é,
Solution:

Consider

d s
x+3j=A—|x"=-2x-5)+8
(x+3)= A—(x" - 2x-5)

It can be written as

x+3=A2x-2)+B

Now equating the coefficients of x and constant term on both sides
2A=1

A=1/72

2A+B=13

B=4

Using equation (1) we get
(x+3)= -jl—{’h;— 2)+4
Integrating both sides

L(2x-2)+4
J'._}_'.__._ A PO - ¥
X -2x=5 x'=2x-5

Separating the terms

1 2x-
_2'[1. —:'_r'r Fal 4I T

Wﬁ.i’ekm}:.ﬂlat
X

I, ==
J-tj— ,1—5

1|.’+ 3 1
j 23] _51,+4.r_. (1)

—dx and [, = I ..].. B

xr—-2x-5
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Take

Ix=2

I === ely
' j.tj—zx—ﬁ
Hxl-2x—5=tweget(2x—2)dx=4dt
So we get

i
I = =log |r
| jf og 1|
Substituting the value of t
=]ug|x?—1,x—5| )
Take

|
h= -[.r} —Zx—jdr

We can write it as

- ".[.t"—ZrH]—ﬁm

By separating the terms

1
= | ———tix
I[_x—u:_-{\-’a)'

By integration

LY
1 _t—I—\.E‘
- loy A3
1\,‘% g[x—l+\ﬁ/ ( ]

Mow substituting the equations (2) and (3) in equation (1)

x+3 | : 4 x-1-+J6|
I%ﬁ'=—lug|x' —3.1.'—5|+ —log "':|+L
xr—=2x-5 2 246 .1'—I+\r'f:|
We get
| , 4. 2, lx-1-+6
=—log |_r‘ —2.r—:t|+ —pr log |—— -\—I,z +C
2 V6 T x—1+46

23.
Sx+3
Jxt +dx+10

Solution:

Consider

https://byjus.com
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5.r+3=Ai(x3+4x+m}+3
dx

It can be written as

5x+3=A2x+4)+B

Now equating the coefficients of x and constant term on both sides
2A=5

A=5/2

4A+B=3

B=-7

Using equation (1) we get

Sx+3 :%(2:+4]—?

Integrating both sides
5

I Sy 43 ) 2-{21+4)—?

JX 4 dx+10 Jr+dx+10

Separating the terms
=EI n2_1’+4 ’ix'“?j i I
20y 1 dx+ 10 Vs dx 10
We know that
2x+4

. w'rxz+4x+l!}

,[ S5x+3 : I%ft—ﬂz (1}

Vxt+dx+10

Take

dx

ey and [, = v

1
_ J\ff+4x+]{]

2x+
= [ 2 g
WA +dxr 10
Ixl+dx+10=tweget(Ix+4)dx=dt
S0 we get
I = i

)
Substituting the value of t

= 20X +4x+10 (D

Take

Jrei 4 dx+10
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We can write 1t as

1:['].: +dx+ -I]-'-ﬁ

By separating the terms

= f—l ol

e+ 2)2 + (vB)

By integration
=loglx+ 2+ +4x+10] ...(3)

Mow substituting the equations (2) and (3} in equation (1)

Sx+3 5
................................. vdx=-----|:.?, 12+4x+m:|,_ﬂﬂg‘_x+g #x +4x+10 +C
'[\.I'xl+4x+1[} 2 (x+2)

We get

= 5¥" % dx+ 10 - 7log (x+2) + x + 45+ 10+ C

Choose the correct answer in Exercises 24 and 25.

24.
dx
j—1 equals
x+2x+42
A)xtant(x+1)+C B)tan'(x+1)+C
C)x+1tan'x+C (D) tan'x+C
Solution:

It is given that
e [
Fa2x+2 x4 2x+1)+1

By separating the terms

I
= | —7dx
I{x+1]"+{l]“

By integrating we get
= [tsm"1 (x+ I}]+C

Therefore, B is the correct answer.
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equals

J\J’Qt—h

(A) —lsin'1 H +C
9 8

(C) l sin”! (ﬁ ]+C
3 8
Solution:

It is given that
'[ Ox—4x°
We can write it as
|
.[ I| I ‘x{ﬁ
., 9
[—4 x*—-—x
Vv 4 )

By further calculation we get

_ 1
fJ_d[xz_EJr 81 B8l

4 64 A4

Separating the terms we get
|
= j I[ . v
F -I.- I([ 0
(=3 2)
q E—} \H

On further simplification

L
|ft; f g
7T
1"I' \ 8)

Using the formula

I th? —sin £ +C

vla a

(9]

_J clx

NCERT Solutions for Class 12 Maths Chapter 7 -
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Taking LCM

= —sin '(8‘ > +C
2 L9

Therefore, B is the correct answer.
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