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EXERCISE 7.5
Integrate the rational functions in Exercises 1 to 21.
1.

X

{;H— E)(x+ 2}

Solution:
Conzider

x 4 N B
{x+i}(x+2} {x+1} [x+2]

We get

x=Ax+2)+Bix+1)

Now by equating the coefficients of x and constant term_ we get
A+B=1

JA+B=0

By solving the equations we get

A=-landB=2

Substituting the values of A and B

x _ -1 . 2
(x+1)(x+2) (x+1) (x+2)

By integrating both sides w.rtx

X B -1 . 2
j{x+1}(x+2]dx_-{{x+!} (I+2]¢ix

So we get
=-loglx+1|+2loglx+2/+c
We can write 1f as

=log(x+2P-loglx+1|+c
(x+2)

(xi1) +C

=log

2.
1

(x+3)(x-3)

Solution:
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Consider

1 4 4 B
(x+3)(x=3) (x+3) (x-3)
We get

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

Now by equating the coefficients of x and constant term_ we get
A+B=1

-3A+3B=0

By solving the equations we get

A=-16andB=1/6

Substituting the values of A and B

| _ -1 . 1
(x+3)(x=3) 6(x+3) 6(x-3)

By integrating both sides w.rtx

J{f—l—g)dxﬂ I[ﬁ{i3}+ﬁ[xl-3)}ir

So we get

I 1 .
= —glog§x+3|+glﬂg§x—3|+\t

We can write 1t as

vvvvvvvvvvv

3x-1
[x-l}(x -2)(x-3)

Solution:

Consider
3x -1 __ 4 N B N C
[x—l}(x—i]{x—ﬂ [x-l} {x-—l) (x-3)

We get

H-1=AE-DIE-II+BEE-E-N+CHE-1)E-2).....(1)
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By substituting the value of x 1n equation (1), we get

A=1B=-5andC=4
Substituting the values of A, Band C

Jx-1 _ I 5 . 4
(x=1)(x=2)(x=3) (x=1) (x=2) (x-3)
By integrating both sides wrtx

3x-1

dx =
T Ty
S0 we get
=log |x—1|-5log |x—2| +4log |x—3| +¢

4.

(x=1)(x-2)(x-3)

Solution:

Consider
x _ A n B . C
(.r-i}(x-—E){x-—B} (x-—-l} (r-—E] {1‘-—3}

We get

NCERT Solutions for Class 12 Maths Chapter 7 -
Integrals

Ihig}ﬁg*@;ﬁd‘

X=AX-DE-3I+BE-DE-D+CE-1Dx-2)....(1)

By substituting the value of x 1n equation (1), we get
A=12B=-2andC=372
Substituting the values of A, Band C

X _ 12 . 3
(x=1)(x=2)(x-3) 2(x-1) (x-2) 2(x-3)

By integrating both sides wrtx

1 2

3

I(x—l){x~2}(,\’—3} de= H 2(3’—1]_{:{—2] i 2(x-3)

S0 we get

=1/2log |[x—1|-2log |x—2]| +3/2log [x—3| +cC

5.
2x

¥ +3x+2

Fbc
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Solution:
Consider

2x _ 4 N B
¥ 4+3x+2 {x-i-i} [_r+2]

We get
ZX=AEE+D+BET1D ..__(1)

NCERT Solutions for Class 12 Maths Chapter 7 -
Integrals

By substituting the value of x 1n equation (1), we get

A=-2andB=4
Substituting the values of A and B
2x -2

= + 4
(x+1)(x+2) (x+1) (x+2)

By integrating both sides wrtx

2x . 4 _ .
J‘miﬁmj{(x+2] [x+l}}’k

S0 we get

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

6.
- x’

x{1-2x)

Solution:

Consider

I-x" 1 1f 2-x
x{i—lx] 2 2 x[l—lr]
We know that

2-x A B
x(l-—l‘:] X [i -—Zx]
We get

2-%)=A(1-2)+Bx (1)

By substifuting the value of x 1n equation (1), we get

A=2andB=3

Substituting the values of A and B
2-x 2 3

—E__l_—

#(1-2x) x 1-2x

We get
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1-x* 1 1]2 3
x(]—zx]_§+§{;+[l—2x}l

By mtagtatmg both sides wrtx

L{ll_-zx} _Hz 2( 1—321:]}4‘6(

]3‘ir further calculation
|ﬂg|x| 3 ing|l~2:r|+(‘

SD we get

X 3
=E+log|x|—zlog|l—2x|+c

7.
x

{x1+1)(x—l]

Solution:

We know that

X _Ax+3+ C
(x"+1)(x=1) (x*+1) (x-1)
It can be written as
x=(Ax+B)(x-1)+C(x*+1)
By multiplying the terms
X=Ax - Ax+Bx-B+Cx2+C

Now by equating the coefficients of 2, x and constant terms we get
A+C=0
FA+TB=1
-B+C=0

By solving the equations
A=-¥% B=%and C=1%
Using equation (1)

1 1 1
—EI‘I-E .
X _ + 3

[:vr2 +i)(.t—l)_ X +1 [.r——l}

By integtating both sides w.rt x

1 1 1 1 1

X +1 29 +1 2x-1
We get
:—]J sz c.{r+1tﬂn"x+llng§x—]|+i‘
4 x+1 2 2 '
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Here

2x )

dy.let (x~ +1)=
j xt+1 (x+1)

We get

2xdx=dt

Substituting the values

2x dt
Foae=T,
x4 1
By integrating wrtt
=log |t|

Substituting the value of t
=log [z + 1|

So we get

X 1 T 1 ~1 1
———=——1 +1|+—t +—1 =1+C
J.I(x‘}'HﬁILx -1} 4 iy | 2 oglv-1

We can write 1t as

leg|.:-:—1|~— lng|x +1| Lanx+c

8.
x

[x -—1}1 [x-in 2]
Solution:

We know that
x A B C

+
(x— 1} (x+2) {I—I) (x— 1}1 (x+2)
It can be wrltten as
x=AEx-1)+2)+B(x+2)+C(x-1)

Taking x = 1 we get
B=1/3

Now by equating the coefficients of x* and constant terms we get
A+C=0
2A+2B+C=0

By solving the equations
A=2/9and C=-2/9
We get
X .2 ] 2

(x=1) (x+2) 9G-1) 3(x=1) 9(x+2)

By integrating both sides wrt x

X i
‘flrx-l'lzi‘1+2} =§jmdx 'ffx 11 II(JHE
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Here

1
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2 1{ = 2
—alog|x—l|+§[ﬁj——glug|x+2 +C

B‘ir further calculation

|.x—]| .
273G
9.
3xr+5
¥ —xt—x+1
Solution:
It 15 given that
Iy 45 3 3x+5

X =xtx+l (x—1) (x+1)
We know that

x+5 A B C

(1) (x41) (51 (x=1)  (x+1)

It can be written as
I+5=AEE-1)E+1D+BE+1)+C
We get

(x-1¢

HI=AE-D+FBETDFCE+1-2%) (1)

By substituting the value of x = 1 1n equation (1)

B=4

Now by equating the coefficients of x? and x we get

A+C=0
B-2C=3

By solving the equations
A=-12and C=1/2
We get

3x+5 -l 4

(1) (v 1) 2(e=1) " (x1) " 2(x+1)

By int:v.?gratiﬁng both sidﬂslw rtx
j‘ S S ML et J’

(x=1V (x+1) 2
Here
= —llug|x— 1|+ 4[_—1]+l log x+1|
2 x—1) 2
By further calculation

x+1 4

{xl

+C

(x-1Y it J{x"‘l)

+C

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

The Learning App

m BYJ U'S NCERT Solutions for Class 12 Maths Chapter 7 -
10

2x-3
(x*—1)(2x+3)

Solution:

It iz given that
2x =3 2x-3

(¥ =1)(2x+3) (x+1)(x-1)(2x+3)
We know that

2x-3 4 N B . C
(x+1)(x=1)(2x+3)  (x+1) (x-1) (2x+3)
It can be written as
2x-3)=AE-1)(2x+3)+B(x+1)(2x+3)+C(x+1)(x-1)
2x-3)=A(2x2+x-3)+B(2x¥+5x+3)+C(x2-1)
We get
2x-3)=QA+2B+C)x*+(A+5B)x+(-3A+3B-C) ... (1)

Now by equating the coefficients of x? and x we get
B=-110,A=52and C=-24/5
We get

2x-3 5 | 24

(x+1)(x=1)(2x+3) 2(x=1) 10(x=1) 5(2x+3)

By integrating both sides wrt x
2x-3 5 1 1 1 24 |
dy =" |-——dy—— |—dx—— |-——dx
I{x"‘—l]{ix+3) EI{JH-%} 10921 5 I{lr+3}

Here

3 I 24
=—logx+l-——loglx—1—-——log|2x+3
2 g 10 g| | 5x2 g| |
By further calculation

=§l{}g x+12—1—1}Iﬂg|x—]|—%lﬂg|2x+3§+c

11.
Sx

Solution:

It i given that
Sx 5x

(x+1)(—4) (x+1)(x+2)(x—2)
We knhow that
5x A B O

(e )(x+2)(x-2) (x+1) (x+2) (x-2)
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Tt can be written as
SETAERT)E-D)+BE+DE-2)+CE+DEE+2) (1)

By substituting x =- 1_ - 2 and 2 in equation (1)
A=53B=-532and C=5/6

We get
5 5 5 s
(x+D(x+2)(x=2) 3(x+1) 2(x+2) 6(x-2)

By integrating both sides wrt x
S5x 5 1 5 1 5 1
— == |———dx— = dy+— | ——dx
'[{x+l]|‘x2—4} 3-‘{x+l} Ef{x+2] {3-[[.:—2}

By further calculation

= %iog|x+ Ié—glﬂg§x+ 2|+§lng|x—2|+{j

12.
X +x+l

x' =1
Solution:
It 15 given that
XFx+l 2e+l

¥-1 0 X -l
We know that
2x+1 A B

B = +
=1 (xwl) (x-1)
It can be written as
2Zx+1=Ax-1)+B(x+1).....(1)

By substituting x = 1 and -1 1n equation (1)
A=12andB=3/2

We get
ax+l o103
x' -1 2(x+1) 2(x-1)

By integrating both sides wrt x

3
Pl et [ 2 [
2 (}H—I] 2 {x-—l]

x° -1

By further calculation
X 3,

:E_+5Ing|x+i|+ 5 oglx—1|+C
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{]-x}[l +~Jr3)

Solution:

We know that
2 A Bx+C

= +—
(1=x)(1+x7) (1-x) (1+27)

Tt can be written as
2=A(1+x)+(Bx+C)(1-x%)
2=A+AX+Bx-Bx*+C-Cx.....(1)

Now by equating the coefficient of x2, x and constant terms
A-B=0
B-C=0
A+C=2

Solving the equations
A=1B=1landC=1

We get
2 l x+1

=+
(1-x)(1+x*) 1-x 1+4°

By integrating both sides wrt x

2 | x 1
dr = dy + dx + iy
J‘fl—x'lllll+xﬂj 1-x J.sz -[I+x'

Multiplying and dividing by 2 in the second term

_— L.:tﬁl_[z—xzdﬁj‘ Lo
x—1 214+x 14 x

By further calculation

=—log|x- I|+%lng|l+x1|+tan" x+C

14.
Ix—1

(x+2)
Solution:

We know that
Ix-—1 A B

(x +2) B (x+2}+{x+2}:

It can be written as
3x-1=AE+2)+B....(1)

NCERT Solutions for Class 12 Maths Chapter 7 -
Integrals
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Now by equating the coefficient of x and constant terms
A=3
2A+B=-1

Solving the equations
B=-7

We get
3x-1 3 7

(x+2) (¥+2) (x+2)

By integrating both sides wrt x

3x—-1 1 x
cde=3 dv—7 dx
I(Hz]- J{x+2] ) I{Hz}l
So we get
:3|{}g|x+2|—?[(x112]]+{__'

By further calculation

=3log|x + 2|+{x1—2)+(3

15.
(x*-1)
Solution:

It is given that
1 1 ]

(x=1) (F-)(x+1) (x+)(x-1)(1+2)
We know that
1 A i) Cx+ D

= + +
(x+ 1) (x=1)(1+x") (x+1) (x=1) (x"+1)
So we get
I=A-1)E+1)+B+1)(E+1)+(Cx+D)(x2-1)
By multiplying the terms
I=AE+x-x-1)+B(x+x+x+1)+Cx*+Dx?-Cx-D
It can be written as
1=(A+B+0O)+(-A+B+D)x+(A+B-C)x+(-A+B-D) .____ (1)

Now by equating the coefficient of x°, %2, x and constant terms
A+B+C=0

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

https://byjus.com
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Solving the equations
A=-14B=14C=0andD=-1/2
We get

I -1 ! |

-1 4{x+|}+4{x—l}_2[.r: " I)

By integrating both sides wrt x

I | | I | [ |
'[ ' th-z__iugiﬁ|{+_t“gi-"—]§——tall x4+
x -1 4 | 1 . ;
S0 we get
1, ix-=1
—log|——/-— tan”' x+C
X+ 2
16.
I
x(x"+1)
Solution:

By multiplying both numerator and denominator by x2-!
1 X" x™!

) P l) )
Here x* =t we get
nx >l dx =dt

So we get

1 S S
Il{rﬂr+[}fh = j ,*I[_,_,"+1]{i : ff{f+]) it

It can be written as
1=A(1+t)+Bt..__(1)

By substituting t =0, -1 in equation (1)
A=1landB=-1

We get
1 1 1

i

te+1) ¢ (1+1)

By integrating both sides w.rt. x

https://byjus.com
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'Il,r(.r'l’+l'}dr: a]r ".J‘: ) {Jll]}dr

Sowe get

— l[][}g fl - |(}g!.‘ + l|] +C

H
Substituting the value of t
=- ;i |ng|.‘l‘”5“- log|x" + IH +C
It can be written as
I, | x" ;
= _](}g ! . +(
nox"+l
17.

COsx
{1-sinx)(2-sinx)
Solution:

It 15 given that

COs X
{1-sinx)(2-sinx)
Consider
S X =t
By differentiating wrtt
cosxdx=dt

Integrating w.rtx

COs X 3 dt
I[l—sinx}{l—sin x]ix_ j(l—r}{z—r]

Here we can write 1f as

1 _ 4 . B
(1-0)(2-r) (1-1) (2-1)
We get
1=A2-)+B -1 ... (1)

By substituting t =2 and t = 1 in equation (1)
A=landB=-1
I 1 I

(1-0)(2-1) (1-1) (2-1)

Integrating wrtt

[y Ll | (e e

NCERT Solutions for Class 12 Maths Chapter 7 -
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So we get
=-log|l-t|+tlog2—-t/+C

It can be written as
2t
= log|—+C
-1t
Substituting the value of't
2-sinx
+C

= log

I-sinx
18.

[.:rI - i)[f +2)
(' +3)(x" +4)

Solution:

We know that
[.r3+i)[x3+2] o (4x2+]ﬂ]
(57 +3)(x* +4) (7 +3)(x" +4)

It can be written as

dx” +10 _Ax+B  Cx+D
{xz +3}(Jc3 +4) (o +3) (x"‘ +4]
So we get
4!+ 10=(Ax+B) (x*+4) +(Cx+ D) (x! +3)
Multiplying the terms
4t +10=Ax" +4Ax +Bx! + 4B + Cx’ + 3Cx + Dx! + 3D
Grouping the terms

I+ 10=(A+C)x*+(B+D)x?+(4A +3C) x + (4B + 3D)

Now by equating the coefficients of %, %%, x and constant terms
A+C=0

B+D=4

4A+3C=0

4B +3D=10

By solving these equations

A=0B=-2C=0andD=26

Substituting the values
4x° +10 -2 6

(xi +3}(.1:3 +4) (f +3}+ (x2 +4]

We can write it as

(x +1)(x* +2) _]_[( ) 6 ]

(Fe3)(rra) |(¢43) ()
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Integrating both sides wrtx
2 2
j‘(x +])(x¢+2}dx=‘[ 1+ 2.6
(" +3)(x* +4) (x*+3) (¥ +4)
Sowe get
2 6

=,[ I+ T T

Iq+[*-ﬁ) x+2
Here
:x+2[Ttan l%]—ﬁ[i tan']gjﬂj

By further calculation
x> tan" X —3tan” %+C

NERRN!

19.
2x

(27 +1) (" +3)

Solution:

It iz given that
2x
(x"+1)(x" +3)
Consider x* =t

Sowe get

Ixdx=dt

Intagtating both sides

o
'[[x +1 (x +3) _‘[{I+|][!+3}

We can write 1t as

1 A B

((+1)(r+3) (1+1) (1+3)

I1=A(+3)+B(t+1)..__(1)

Now by substituting t=- 3 and t = - 1 in equation (1)
A=12andB=-1/2

Substituting the values
1 1 1
(t+1)(c+3) 2(¢e+1) 2(r+3)

Integrating wrtt

NCERT Solutions for Class 12 Maths Chapter 7 -

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BYJU'S

The Learning App

2x I I
e el oo

So we get

| 1
=Elcg|(.-+l}|—51c-g|r+3|+c

[t can be written as

=llog ﬂ+C

2 r+3

Substituting the value of t

I x +1
+C

=—lo
2 ¢ X +3

20.
1

x(x* 1)
Solution:
It iz given that
1
x(xt - l)
By multiplying both numerator and denominator by x*
1 B x
x(x* - 1) ¥t (.x:4 -~ 1)
Integrating both sides

Ix(xl_l)‘*“ e

Consider x* =t
S0 we get 4%° dx = dt

We can write it as

I;Eﬁglj dt

(e )Tl
S0 we get
| A B

-0 1 ()

1=A(t-1)+Bt_ (1)

Now by substituting t = 0 in equation (1)
A=-landB=1

NCERT Solutions for Class 12 Maths Chapter 7 -
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Substituting the values
] -1 1

:—+—
He+1) ¢ -1

Intﬂgtat:lng wrt t
-1 |

L{x Y HT*:

So we get

1
= E[—lﬂg lt|+log|r - 1|] +C

It can be written as
1 r—1
=—log|— +C

i

Substituting the value of't

1

x =1
+C

e

-llo
218

21.
1

@)

Solution:

It 15 given that
1

@)

Consider e =t
So we get e dx=dt

We can write 1t as
1 1 dt 1
dx = —= ol
L:*’—l J’r—lxr Ir{r—l} '

So we get

1 4 B

ti-1) ¢ 1-1
1=A(t-1)+Bt._ (1)

Now by substituting t =1 and t = 0 in equation (1)
A=-dandB=1

Substituting the values
| -1 1

- + —
te+1) ¢ 1-1
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Intagtat:ing wrtt
+C

dr = log

I{f—ll

Substituting the value of' t

=log ¢ - +C
e

Choose the correct answer in each of the Exercises 22 and 23.

rdr

22. T D2 equal s
(tog L=+
B :lzaq|¥| e
(C ]'fmflli ]' |+C
(D ]'fﬂffl( ]'(-1 —-2)|+C
Solution:
We know that

x A B

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

It can be written as

X=Ax-2)+B(x-1) ... (1)

Now by substituting x = 1 and 2 1n equation (1)
A=-landB=2

Substituting the value of A and B
1 2

(-0)(>-2) (x=1) (x-2)

Integrating both sides wrtx

X -1 2
k= + dx
I|(.x—1){x—2} JJ[(x—u (x—i]}
We get
=-log |x- l|—210g x-2|+C
We can write 11: as

(r 2
x -1

= log|~——{+C

Therefore, B 1s the correct answer.
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E.'
23./ﬁequﬂjs

(A)log|z| — %Eug(.rz +1)+C
(B)log|z| + %Eﬂg[.z‘z +1)+C
(C') — log|z| + %Eﬂg(.z‘z +1)+C
(

1
D]ifog|.r| +log(z* + 1)+ C

Solution:
We know that
l B A Bx+C

—_— e
x{x:+l‘} ¥ x4+l
It can be written as
1=AE+1D)+(Bx+C)x..... (1)
Now by equating the coefficients of 2, x and constant terms
A+B=0
C=0
A=1
By solving the equations we get
A=1B=-1andC=0

Substituting the value of A and B

_r 1, -x

x[x1 +1) x o ox ]

Integrating both sides wrtx

L=
x( xt+ l] x ox +1

We get

= |Gg§17|—%1ﬂg|xz +IE+C

Therefore, A 1s the correct answer.

NCERT Solutions for Class 12 Maths Chapter 7 -

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

