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Exercise 7.5

Integrate the rational functions in Exercises 1 to 21.

. X
Question 1: —(x+ ) (x+2)

Answer 1:
X A . B
Lt (x+1)(x+2) (x+1) (x+2)

=>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=-1landB =2
X L =1 2

(x+1)(x+2) —(\'+1)+(r+7)

dx

J‘(M»] x+2) ‘[(X'-I-]) \'+7)
=—log|x+1|+2log|x+2|+C

=log(x+2)’ —log|x+1[+C

(x+2)2
=log- —+C
(x+1)
Question 2: ‘31 5
Answer 2: v
1 A B

(x+3)(x-3) (x+3) (x-3)

1=A(x-3)+B(x+3)
Equating the coefficients of x and constant term, we obtain
A+B=0
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-3A+3B=1
On solving, we obtain
A= =2 and B = =

6 6

_ | . GO
C(x+3)(x=3) 6(x+3) 6(x-3)

I E !
= 3 tl.\‘= + (b‘
'[(.\"—9) [[6(.\'4-3) 6(.\'—3)}
= —%logix+3|+%log.x—3|+(3
b

(x=3)

(x+3)

I

=-—lo +C
6 g

3x-1

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

Question 3:

Answer 3:

3x-1 __ 4 " B . &
et o) (-2)(-3) G- -2 (-9)
3x—1=A(x-2)(x-3)+B(x—1)(x-3)+C(x—-1)(x-2) (1)

Equating the coefficients of x2, x and constant term, we obtain
A+B+C=0

-5A-4B-3C=3

6A+3B+2C=-1

Solving these equations, we obtain

A=1,B=-5andC=4

www.tiwariacademy.com



http://www.tiwariacademy.com/

Mathematics

(www.tiwariacademy.com: Focus on free education)

(Chapter — 7) (Integrals)
(Class - XII)

3x~1 | 5 4

696 () )
3x-1 B 1l __ 3 + . Lx
= .[(.\-_l)(x-—Z)(.\"‘:;)d J.{(x-l) (-\"2) (x—3)}d

=log|x—1-5log|x~2 +4log|x-3[+C

X

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

Question 4:

Answer 4:

x __ 4 N B N &
et D) (r-2)(x-3) (1) (-2) (+-3)
x=A(x-2)(x-3)+ B(x-1)(x=3)+C(x-1)(x-2) (1)

Equating the coefficients of x2, x and constant term, we obtain

A+B+C=0
-5A-4B-3C=1
6A+4B +2C=0

Solving these equations, we obtain

A:%,B:—Z. i s

-

(SRR

. X _ 2 N 3
T(x=1)(x-2)(x-3) 2(x-1) (x-2) 2(x-3)
I 2 30|

- J‘(.\'—1)(.\'.—2)(.\'—3) b= I{Z(.\’—l) (x-2) i 2(.\'—3)de

=%Iog x—li—2|og|x—2‘+%logfx—3 +C
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2x

Question 5: R

X +3x+2
Answer 5:

2x A N B

Lel 2 43x+2  (x+1) (x+2)
2x = A(x+2)+B(x+1) (1)

Equating the coefficients of x2, x and constant term, we obtain

A+B=2

2A+B =0

Solving these equations, we obtain

A=-2andB=4

- 2x _ =2 .

C(x+1)(x+2)  (x+1) (x+2)
4 2

:I(.\'+I‘)-E\'+2)LA-=I{(.\'+2) (x+1) '

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

|—x°

uestion 6: ———
Q x(1-2x)

Answer 6:
It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (1 — x?) by x(1 — 2x), we obtain

Let 2—x _ ﬁ+ B
x(1-2x) x (1-2x)
=(2-x)=A(1-2x)+Bx (1)

Equating the coefficients of x2, x and constant term, we obtain
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-2A+B=-1

And A=2

Solving these equations, we obtain
A=2andB =3

. 2=x __%+ 3
“.\'(I—Z.\') x 1-2x

Substituting in equation (1), we obtain
1-x* 1 1f2, 3
x(1-2x) 2 2|x (1-2x)

= fﬁ"‘“ f{%%(%* | -32x)}‘ﬁ

-

2(-2)

X 3
=§-+I0g|x|—zlog|l -2x|+C

X

=—2—+Iog|x|+

Iog|l-2x[+(‘

Question 7:

X
(x*+1)(x-1)
Answer 7:

X Ax+ B (&
Let =

(x*+1)(x-1) (x:+l)+(:c—l)

x=(Ax+B)(x-1)+C(x* +1)
x=Ax’-Ax+Bx-B+Cx*+C

Equating the coefficients of x2, x, and constant term, we obtain
A+C=0

-A+B=1

-B+C=0

On solving these equations, we obtain

A=—l,li‘=l,and(7=l
2 2 2

From equation (1), we obtain
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(x2 +1)(x— 1) 2+ (x:l)

1 X | 1 1 1
:Ix +| (x-1) -2j-.\"?4~ldw’2"‘.vc2+ld\’+2'[x—-ldJf

=—]j e+ tan™ A+]|02\’—-l1+c
47x +1 2

S 2x 2
Consider i) dx. let (x‘ + I) =t=2xdx=dt
X+

:J. e d\'—I Iogt’—log}\' +I‘

X 1 > 1 S 1 3
I(— = —Elog X+ I’ + Etan 'x+§ log|x~1/+C

x*+1)(x-1)

= log|x -1/~ l log|x* +1/+ L i 540
2 4 2

X

(x—l)z(x+2)

Question 8:

Answer 8:
X A B ¢

Let (x—])z(x+2) —(x—l)+(x-l)2 +(x+2)

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

Substituting x = 1, we obtain

Equating the coefficients of x2?, x and constant term, we obtain
A+C=0

A+B-2C=1

-2A+2B+C=0

On solving, we obtain
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, X _2 2
U(x=1) (x+2) 9(x=1)" 3(x=1)" 9(x+2)

2 | 1 1 2 |
B S Iﬂ-’"‘“"& i)™

= Zip tr—l|+1(—]—zlo Ix+2+C
g Br iglgely gk :

- ‘[(.r—l); (x+2)

2 x—1 | =
=—log|——|— +C
9 Tlx+2| 3(x-1)
tion 9 3x+5
Question 9: B2
Answer 9:
3x+5 B 3x+5
X' =x=x+l (x=1)"(x+1)
3x+5 A B C

Let

(x—l)z(-\””) - (x—l)+(x—l): +(x+1)

3x+5=A(x=1)(x+1)+ B(x+1)+C(x-1)’
3x+5= A(x: - l)+ B(x+ l)+C(x: +1 —2.\‘) (1)
Equating the coefficients of x?, x and constant term, we obtain
A+C=0
B-2C=3
-A+B+C=5
On solving, we obtain

B=4

A=-l and C =
2

| —
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. 3x+45 _ -1 N 4 . |
Cx=1) (x41) 2(x=1) (x-1)7 2(x+1)

88 e LE L oyt 1oy 1 o
:>I(x—l)2(.\'+])d\_ 2 x-n‘i”I(x-x)zd‘ ZI(.r+I)

1 -1 1 o
——Elog|.\—l|+4(xj)+5k)g x41+C

2

4

(x—l)+(

x+1
x-1

2x-3

tion 10: —— ~
Question (x*=1)(2x+3)

Answer 10:

2x-3 B 2x-3
(x2 —I)(2x+3) - (x+1)(x=1)(2x+3)

2x=3 A B C

Let  Gral)(x-1)(2x+3) (x+1) (x-1) (2x+3)

= (2x-3)=A(x=1)(2x+3)+ B(x+1)(2x+3)+C(x+1)(x-1)
= (2x-3) = A(2x7 +x-3)+ B(2x* +5x+3)+C(x* -1)
=(2x-3)=(24+2B+C)x’ +(A+5B)x+(-34+3B-C)

Equating the coefficients of x2, x and constant, we obtain

2A+2B+C=0
A+5B=2
-3A+3B-C=-3

On solving, we obtain
1 5 24

B=—— A==, and C=——
10 2 5
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2x-3 5 | 24

T (x—1)(2x+3) 2(x+1) 10(x—1) 5(2x+3)
2x—3 5 1 1 1 24 1
*[Ee? e whiat s e

5 I
="log x+1——loglx—1|-
3 & Tl

-élo v+l—llo |x—l|—Elo 2x+3+C
e R T 5 DRI hS

S5x

(x+l)(x3-4)

Question 11:

Answer 11:

5x _ Sx
(x+1)(x3—4) (x+1)(x+2)(x-2)
Let . - 4 + B + ¢
(x+l)(.\'+2)(.\'—2) (x+[) (x+2) (x—2)
Sx=A(x+2)(x=2)+B(x+1)(x=2)+C(x+1)(x+2) (1)

Equating the coefficients of x2, x and constant, we obtain
A+B+C=0

-B+3C=5 and

-4A-2B+2C=0

On solving, we obtain

A=§.B=—%.andC=—z-
. 5x .5 5 . 5
“(x+l)(\'+2)(r—") 3(\'+l) 2(r+2 6(x-2)

| [ 5 |
:>I r+l J.(\'H) J.(x+2) r+gI(.x—2)dY

= glog|x+l —glog x+2[+%log|x—2|+C

>[5 <
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r+x+l
Question 12: —F——
x -1
Answer 12:
It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (x3 + x + 1) by x> — 1, we obtain

.\'3+x+l_ 2x+1
x =1 xt -1
2x+
Lot 22X+l _ A4 B

Pl (x+1) (x-1)

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

Equating the coefficients of x and constant, we obtain

A+B=2
-A+B=1
On solving, we obtain

X +x+] o I % 3
Sl T 2(x+1) 2(x-1)

=>J‘r +‘+ld\'—jutv+— ———d\*+ ~—dr
x -1 r+| 2 ( )

=%+%Iog]x+l|+%log}x—]|+€
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2
Question 13: m

Answer 13:

2 A Bx+C

|et =

(l—x)(l+x2) (l—x)+(l+x3)
2= A(1+x*)+(Bx+C)(1-x)
2=A+ Ax* + Bx—Bx* +C—Cx

Equating the coefficient of x2, X, and constant term, we obtain

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

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

. 2 i) +x+1
“(I—x)(]+x:) l-x  1+x°

s — I " x . I
~ '[(l—,\')(l-kxz)d\ = J.I—xd‘ + ijz dx + IHx_,dx

| 1 ¢ 2 I
== j ;ciwi Iﬁdw Iﬁdt

:-log(.r—l‘+-:21—logll+.\'2l+tan" x+C

www.tiwariacademy.com



http://www.tiwariacademy.com/

Mathematics

(www.tiwariacademy.com: Focus on free education)

(Chapter — 7) (Integrals)

(Class - XII)
tion 14 o]
Question : (.r+2)1
Answer 14:
Let 3x—l1: A i 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
o ST |
“(.r+2)2 - (x+2) (x+2)2

3x-1 1 X
= [——de =3 [——tt -7 [——adx
'[(x+2)' j(x+2) (x+2)

=3log|x+2|- 7[(;:2)]4»(‘

=3log|x+2|+ +C

7
(x+2)

1

4

Question 15: :
A=

Answer 15:
1 1 1

(¥ =1) (@) +1) (=) (x-1)(1+x)
- 1 _ 4 B Cx+D

(x+l)(x—l)(l+x2) (x+1) +(_r—l) N (.\'2 +l)
A

1=A(x- I)(Jc2 - I)+ B(x+ |)(.\'2 - I)+(Cx+ D)(.vc2 - I)

1= A(x* +x-x*-1)+ B(x" +x+x* +1)+Cx* + Dx* =Cx~ D
1=(A+B+C)x' +(-A+B+D)x* +(A+B-C)x+(-4+B-D)

Equating the coefficient of x3, x?, x, and constant term, we obtain
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A+B+C=0

-A+B+D=0

A+B-C=0

-A+B-D=1

On solving these equations, we obtain

VORI B T
4 4 2

1 —1 1 1

Tl 4(x+1) g 4(x-1) _2(,\': + I)

———logl\'—l|+—log| —l]——tan x+C

1
uestion 16: S TR
Q .\'(x” +I)
[Hint: multiply numerator and denominator by x" ~! and put x" = t]

Answer 16:
1

.\'(x” — l)
Multiplying numerator and denominator by x" ~ !, we obtain

n-1 =l

1 . X o 3
x(x"+l) x""x(x"+]) x"(.\"’+l)

Letx" =t = x"'dy=dt

l |
dx = —dlt
I v +l J. x +l n t(t+1)

1 _4 B
SETCE) PR P
1=A(1+1)+ Bt (1)

Equating the coefficients of t and constant, we obtain
A=1landB=-1
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1 1 1

"'t(1+l) t (1+1)

i

|
== 1 | | C
n[ og|t| og[1+ |]+

=~ %[log‘x’" - log|x" + IH+C
= llog X +C
n x"+1
COS X

Question 17: [Hint: Put sin x = t]

(1-sinx)(2-sinx)

Answer 17:
oS X
(1-sinx)(2~-sinx)

Let sinx=¢f = cosxdx=dt

_ Cos X B dt
= J-(1 —sinx)(2—sinx)‘i J-(l —1)(2-1)

Lt | _ A B

(-02-1) (1-1) (2-1)

I=A(2—1)+ B(I—t) (I)
Equating the coefficients of t and constant, we obtain
-2A-B=0 and
2A+B=1

On solving, we obtain
A=1andB = -1
1 | 1

0y 1) (20)
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cosx 1 1
b= o b
:I(l—sin.r)(2—sin.x) ' Hl—l (2-I)Jl
=—I0g|l—t|+|og|2-!|+C
2~

= |og IT +C
2-sinx
_l%‘l—sin.\' L
Question 18: {2 +l)(x;+2)
(\ +3)(x’+4)
Answer 18:
(x2+l)(x2+2) B (4xz+10)
(xl +3)(.vc2 +4) N (.\'2 +3)(x* +4)
- 4x*+10  Ax+B Cx+D

(x: +3)(x2 +4) - (.\*2 +3) X (x" +4)
4x* +10=(Ax+ B)(x* +4)+(Cx+ D) (x" +3)
4x* +10 = Ax* +4Ax+ Bx* +4B+Cx’ +3Cx+Dx* +3D
4x* +10=(A+C)x’ +(B+D)x* +(44+3C)x+(4B+3D)
Equating the coefficients of x3, x2, 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,andD =6
4x* +10 - -2 + 6

(x: +3)(.\'2 +4) (.\:2 +3) (x2 +4)
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WL s
=x+ 3tan 5 3tan 2+C
Question 19: L
] (.\'3+l)(x3+3)

Answer 19:
2x
(.r’ +l)(x2 +3)
Let x2 =t = 2x dx = dt

X dt
x2+3)dr= j(t+l)(t+3) ()

fat | _ A ” B
(t+1)(t+3) (1+1) (1+3)

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

Equating the coefficients of £ and constant, we obtain
A+B=0and 3A+B =1

'[(x2 +1

On solving, we obtain
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Tl (+3) 2(e+1) 2(1+3)

Iz ) )4{2(:'“)“2(:13)}”

1 1
=Elog|(r+l)|—510g|l+3]+(‘

2

(+1

1+3

+C

2
x +1

3 +C
‘43

Question 20:

Answer 20:
1

x(x‘—l)

Multiplying numerator and denominator by x3, we obtain

| x

x(x =) X (x )
) 1 B x’ .
= '[x(x* - l)dx_ "‘x4 (x4 - I)d

Let x* = t = 4x3dx = dt

1 1 e
h ’[x(x‘—l)dx—zjm

I A B
et r(r—l)=7+(1—1)
I=A(1-1)+Bt (1)
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Equating the coefficients of t and constant, we obtain
A=-landB=1
1 -1 1

7 t(r+1) N :
| | -1 1
e e ]| e

= l|:—log|t|+log|t—l|]+C

4
| r—1
=—log|— +C
4 & 7
1 e |
=—log|- +C
4 g x*

1
Question 21: (e —I) [Hint: Put e* = t]

Answer 21:
1

(@)

LeteX =t = eXdx = dt

1 1 dt 1
—d': —_— X = 1
:Ie"—l T Ir(r-l)”
1 A B
Let =—t—
® t(r-1) PR
1=A(r-1)+ Bt (1)

Equating the coefficients of t and constant, we obtain
A=-landB=1
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I%equals
Ko P

D. Iog|(.x‘—ll)(x—2)|+(‘

Answer 22:
1 A B

x—1)(x-2) (x-1) (x-2)

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

Let
(

Equating the coefficients of x and constant, we obtain
A=-1landB =2
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! 2

G2 G-D) (5-2)
(r—l (\— I{ —l) X - )}dx

~log|x 1|+ 2log|x-2|+C

(x-2)

x-1

+C

= log

Hence, the correct Answer is B.

Question 23:

equals

[ d
x(x?+1)
A. 10g|x|——%log(x2+l)+c
5. logl+log(x* +1)+C
C. ~logla|+log(x* +1)+C

1 5 3
D. 5 loglx| + Iog(.x" + l)+ C

Answer 23:

I _4 Bx+C
x(.\':+l) x o X+l
I=A(x* +1)+(Bx+C)x

Equating the coefficients of x2, x, and constant term, we obtain

Let

A+B=0
C=0
A=1
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On solving these equations, we obtain

A=1,B=-1,andC=0

= —l.drzj{l— > }dt
x(x2+l) x x*+1

=log;x|—%log’x:+lv+c

Hence, the correct Answer is A.
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