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Exercise 7.5

Integrate the rational functions in Exercises 1 to 21.

X

Question 1: m

Answer 1:
X A B

Let (,\'+|)(.\""2) (_\-.])"'(_\"2)

S>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=-landB =2
) x _ 2 " 2
Cx+)(x+2)  (x#1) (x+2)

X =1 2

=4 J‘(.vc+l)(.wr+2)‘/'\‘ A j(.\'+1)+ (x+2)

-——log|x+l|+210g§.\'+2 +C

ax

= 10g(.\‘—?2)2 —]0g|x+1|+C

_ (x+2
=log~———+C

(x+1)

1
Question 2: T 5
Answer 2: v
| A B

Let =

(x+3)(x-3) (.\'+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=—1 andB=l
6 6

N B B
“(x+3)(r—3)_6(x+3) 6(x-3)

ﬂ() x+3)  6(x- 3)]“

= ——Ing .\-+3|+——log;x—3|+C

qu

(FE)
T|(x+3)

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

Question 3:

Answer 3:
3x-1 A B C

let o) (x-2)(-3) (x=1) (3-2) (#=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
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3x~1 I 5 4

.'.(x—l)(x—Z)(x—B) (x—l)-(-\"z)Jr(-"'”

wel s ]
:I(x-l)(x-Z)(xd)d' H(X-l) (x-2) (,\'-3)}‘/

= log'.\'—l —510g‘x—2 +4log|x-3|+C

X

G- (-2)(x-3)

Question 4:

Answer 4:
x 5 A " B v £
Let (x-1)(x=2)(x=3) (x4) (x-2) (&=3)

x=A(x-2)(x-3)+ B(x—1)(x=3)+ C(x~l)(x~2) A1)

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

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

Solving these equations, we obtain
A=l, B=-2, and C ==
2 2

X | 2 3

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

= S dx = 1 ___ @ + 4 ]r
J‘(.\'—I)(.\'—Z)(Jc—?))l j{.‘Z(x—l) (x-2) 2(.\'—3)]41‘

| 3
=%Iog x—l]—2|og|x—2|+ilog]x—3 +C
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2x
Question 5: —_—
X +3x+2

Answer 5:

2x A4 Lt
Let P 43x+2 (x+1) (x+2)
2x = A(x+2)+B(x+1) (1)
Equating the coefficients of x?, x and constant term, we obtain
A+B=2
2A+B=0

Solving these equations, we obtain
A=-2andB =4
2x -2 -

(.V+|)(.V+2)_(.\‘+T) (x+2)
2% ~ B N9
:I (x+1)(x+ u‘x- [{(HZ) (.\'H)}d

= 4log|x + 2|~2log x #I[%C

5
] —x%

x(1-2x)

Question 6:

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

=3 I Al 2%
_— = — 4=
x(1-2x) 2 2{ x(1-2x)

2-x ﬁ+ B
x(1-2x) x (1-2x)

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

Equating the coefficients of x?, 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 2 3
1-2x

x(1-2x)

Substituting in equation (1), we obtain

..

on
'
|—-x"

D
x(1-2x) 2 2|x (I—Z.\')Il

D

=2 floglaf+ S odli=2+}+¢

2(=2)

£ 3 -
=§+log!.\-]—zlog|l—2x|+t

Question 7: (‘\.2 +l)(.\~— )

Answer 7:
X _ Ax+B . C
et (7 +1)(x=1) (&7 +1) (x=1)

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,b‘=l,and(7=l
2 2 2

From equation (1), we obtain
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23
—-—”Y+_
2 2

» x e
“(x3+1)(x—l)— L5 +(x

]
2

1)

X ¢ x | 1 1 ¢ 1
N J‘(-x"’+l)(-\'--l)_—ZJ‘x"wLId\HP” J‘vrBHd\’+ 2 J‘x—l(b{

- !

1 ¢ 2x L = |
= I dx + lan'x+’)logx—l|+C

47 x +1 2 2
- . 2.1’ 3
Consider |———dk. let (x' + l) =t = 2xdx=dt
x +1
2x dt ,
= I dy = I =logt|= Iogi,\"+l|

x +1 t

1 4 e 3 :
=~ dloghy* #1 + tan™ x4 — log|x~ 1|+

'[(x: - I;(.\' -1) 4 2 2

| 1 |
= ~loglx - 1|==log/x* +1 + ~tan ' x+C
5 1oglx 1= log| -

-

X
2

Question 8: m

Answer 8:
X A B C
f — + 2_+
Let  (x-1)'(x+2) (x=1) (x=1) (x+2)

x= A(x—I)(.\‘+2)+B(-"+2)+C(-"'|)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

(x-l)z (x+2) T 9(x-1) ¥ 3(x-1)’ —9(“’2)
B P

2 | | |
(x-1) (x+2) =§"(.\'—l)d f(‘ 1y ‘i'6f(x+z)‘it

2 | -I 2 | \
=—log|x === - = logix+ 2+ (
9 1) 9

b= AL

tion 9 3x+5
estion9: —+————
Questi IR x + ]
Answer 9:
3x+5 . 3x+5
X =xt=x+1 (@=1) (x+1)

3x+5 A B &
7 - "N =
(x=1)"(x+1) (x-1) (x-1) (x+1)

Let

S5 A1) (x+1)+ Bx+ 1)+ (x-1)

3x+5=A(x*-1)+B(x+1)+C(x* +1-2x) (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= s and C = L
2 2
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) 3x+5 -1 4 |
o8 > = + —+
(x=1) (x+1) 2(x=1) (x=1)" 2(x+1)
S A B ) L v A
(x=1) (x+1) 27x-1 (x=1) 27(x+1)

I i, =l 1 3
-—Elog\x-l}+4[ﬁ)+ilog x+1+C

2x-3

ti 10: L —
Question (x2 —I)(Z\'+3)

Answer 10:
2x-3 2x =3

(x2 —l)(2x+3) | (x+1)(x=1)(26+3)

2x=3 A B
Let (x+l)(x—l)(2x+3) (ul {(x=1) (‘.w)

= (2x=3)= A(x-1)(2x+3)+ B(x+1)(2x+3)+ C (x#1)(x=1)
= (2x-3)= 4(25" + x=3)+ B(28 #5x+3)+C(x 1)
= (2x-3)=(24+2B+C)x" +(4+5B)x+(-34+38-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

5
B:—L, A:é,andCz—"—4
10 2 5
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_ 2x-3 I
C(x+1)(x=1)(2x+3)  2(x+1) 10(x=1) 5(2x+3)

2x-3 5 1 | | 24 1
__F0 kel de— [ -2 &
:>I(.r3—l)(2a-+3) : J’(Hl) I7:—1 s J‘(2x+3) :
5 1 24
= .l | Mo
2|ogx+l lOIogl.vc 1 5leog’_wfl%

:élog x+1 -llog|x—l‘—glog|2x+3 +C
2 10 5

X
Question 11: m

Answer 11:
5x ~ Sx
(x+l)(x:—4) (x+1)(x+2)(x=2)
Let 5x . 4 . B B (6
(x+1)(x+2)(x=2) (x+1) (x+2) " (2=2)
Sx=A(x+2)(x=2)+B(x+1)(x=2)=€(x +4)(x +2} (1)
Equating the coefficients of x?, x and constant, we obtain
A+B+C=0

-B+3C=5 and
-4A-2B+2C=0
On solving, we obtain

q
A=2,B=-2 andC=2
3 2 6

_ 5x __ 5 5 ’ 5
“(r+l)(r+7)(r—7) 3(x+1) 2(x+2) 6(r—2)

5 | 5
:>'[ (x+1) (r 5> J.(vc+l)d IH’ '[(r 2)

5 5
= glog|x+l —Elog x+2\+8loglx—2|+c
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¥ +x+1

x =1

Question 12:

Answer 12:
It can be seen that the given integrand is not a proper fraction.

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

r+x+l 2x+1
=X+

x =1 x -1

2x+1 A B
Let = —— -+
x'=1 (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+1 1 I 3 1
= J‘x"—-ldx = IX(i\"*’E jmdr‘*'— jﬁd\'

X 3
=%+§Iog|.\-+l\+ilogtx—l|+c
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lon 13; e
Question 13: (I—.\')(l+x3)
Answer 13:
2 A Br +C
Let

(1-x )(l+r) (1-x) (l+r)
..=A(l+x2)+(B.r+C)(l—.\')
2=A+Ax* + Bx—Bx' + @=Cx

Equating the coefficient of x?, x, and constant term, we obtain

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

d\.
~d+ I dx
1+x° l+x°

as j'_m% | X okt [ ] +lx3¢i\'

= —Iog(.r—lj+-;— log |1+ +tan”" x+C
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tion 14
uestion 14:
Q (.\‘+2)
Answer 14:

3x—1 A

Let

(x+2) (:+2) (x+

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

2)’

Equating the coefficient of x and constant term, we obtain
A=3
2A+B=-1=B=-7
L B
C(x+2) (¥+2) (x#2)
el

- J‘(\’ + 2)2

: 7J'(xj25-3-dr

< )
=3logjx+2 7(—— — ¢ O
| ((x+2)/

J (?Zlfz')‘i"

7—+C

=3log|x+2|+ P,

Question 15:

Answer 15:
1 1 1

(x'=1) (& -1)(x*+1) (x+1)(x-1)(1+x")
1 _ A4 B  Cx4D
(x+l)(x—l)(l+.\'3) (x+1) (x-1) (.\'IH)

1= A(x=1)(x* +1)+ B(x+1)(x* +1)+(Cx+ D)(x* 1)

Let

1= A(x* +x=x*=1)+ B(x’ +x+x* +1)+Cx’ + DY’ = Cx - D
I1=(A+B+C)x +(-A+B+D)x* +(A+ B-C)x+(-A4+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

A=-2B=1 =0 miD=-2
4 1 2

1 -1 1 1

':f—'_4h+0+4h—0_2h*H)

I I I —
= j‘x___ldrz—zlog[.\'fl . 3Iogfx—]l-——itan 'x+C

:llog LRI C
4 “lx+lf 2

1
x(x+1)

Question 16:
[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-| n-|

1 X X

.\'(.\'" + l) X x""x(x" + l) ,\"’(.\‘" + l)

Letx" =t = x"'dx=dt
:j~ngm= fAﬂ_lj}m
x(x" +l) x"(x” +l) n t(r+1)
| A B

- t(1+1) =7+(t+l)
1=A(1+1)+ Bt (1)

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

13 For more study Materials login to
edukalpclasses.com


https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/

Chapter - 7

Class 12 Integrals

1
"t(r+l)_?_(l+1)

> [t

t (1)

}d\-

I
= ;[log|t| - loglt + l‘] +C

|
=- —[logl.\'" - loglx" + I” +C
n
l]0{: o +C
n X fl‘

. cos X . .
Question 17: (l-sinx)(2—sin.\'_) [Hint: Put sin x = t]
Answer 17:

Cos X

(1-sinx)(2-sinx)

Let sinx=f = cosxdyx=d!

_ J- cos x 2 WK

" (1-sinx)(2-sinx) " (1=1)(2-1)
| A W

gl )T R T A Gy

I=4(2-1)+B(1-1) (1)
Equating the coefficients of t and constant, we obtain
-2A-B=0 and
2A+B=1

On solving, we obtain
A=1landB=-1
| | I

-0e-1) (-0 (2-1)
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cosx I I
-
DI(]—sin.r)(2—sin.\')(\ J‘{I—l (2-!)J'
=~log|l-1|+log|2 -1+ C
2-t

-1

= log +C

2-sinx
|-sinx

+C

= Iog)

:2)

(.\‘?+l) + 24

) (x*+
18: - —
Question 18 ("‘: +3)(x2 +4)

Answer 18:

(xz+l)(x2 +2) - (4.\‘:+]0)

(x° +3)(.\:2 +4) - (x’ +3 )( x'+4)

4x* +10 Ldx+B . Cx+D
(.\'3 +3)(x2 +4) (x’ +3) (.\" +4)
4x* +10 = (Ax+ B)(x*+4)+(Cx + D)(x* +3)
4x* +10= Ax’ +4Ax + Bx* +4B+Cx’ +3Cx + Dx* +3D
4 +10=(A+C)x" +(B+ D)x’ +(44+3C)x+(4B+3D)

Let

Equating the coefficients of x3, 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,andD =6

4 +10 . B

”(xz +3)(.\'2+4) (.\'2 +3) (x2 +4)
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| (Qis)"(f&)}

gt o BB
fea® {' (¥ +3) (.\-:+4)}"

| X | X
=x+2 tan '—)—6(—tan ' J+(
J3 B q
= i..lan & 3tan =+ C
V’3 V'3 2
Question 19 F
uestion 19: —_——
(,\ +l)(\ +3)
Answer 19:

2x

Let X2 = t = 2x dx = dt

2x dt
'[(r +I)(r H) Jt+| )(1+3) 2y
Let [ = A + -
(r+1)(r+3) (1+1) (143)
[=A(r+3)+B(1+1) (1)

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

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

2x | I
=>I +1)(x* +3) _I{2(1+l)—2(:+3)}d’

1 I
=5log|(l+l)|—-510g|l+3|+c

t+l\+C
1+3

Ih’
=—I|c
5 108

—log

Question 20:

Answer 20:
|

.\'(.vr4 - I)

Multiplying numerator and denominator by x3, we obtain

| X

x(x4 —]) ! (x‘ - I)
I px .
I\(r —l)dv '[x (Y —I)d

Let x* = t = 4x3dx = dt

_ I e odt
B J.x(x‘—l)dv_zjr(r—l)
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Equating the coefficients of t and constant, we obtain
A=-landB=1

= -
t(e+1) ¢ 11

= J’:—(T’ITITIY:%‘[{:IL-I—{—I t

1
= Z[—]og|!|+log|l—l|]+C

I =]
= —log +C
% 1 |
P R

4
X

+C

Question 21: ((*_'—T) [Hint: Put e¥ = t]

Answer 21:
1

(e' —I)

LeteX=t= eXdx = dt

:Ide: fo/—t—‘j : di
e' -1 t=1 t ‘t(t-1)
Let ——=24 2
t(t-1) ¢ -1
1=A(1-1)+ Bt (1)

Equating the coefficients of t and constant, we obtain
A=-landB=1
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=—t—
t(e=1) + -1

=i -
i Y
f

:>I I dt = log

t(t-1)

€ -1

=

+C

= log

Question 22:

.[(f#equals
x-

(x-2)

D. logl(x—l)(x—i)‘#—('

Answer 22:

Tt X _ A " B

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

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

Equating the coefficients of x and constant, we obtain
A=-landB =2
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X . = + - dx
z!mi\ {(x-l) (x—z)}i

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

(x-2)

x-1

=log +C

Hence, the correct Answer is B.

Question 23:

equals

J- dx
x(.\'c + I)
A. log|x| - % log(x2 + l)+ C
B. log|x|+%l0g(.r2+l)+('

C. —log|x|+%log('\.! +])4-C

D. ;‘]Z-Iog|x|+log(.r3 #1)+C

Answer 23:

sk l =,_4_ B.E+C
x(x‘+|) X x+l

I=A(x* +1)+(Bx+C)x

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

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

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

1
= log|x|- = log'.vc2 +I:+C

Hence, the correct Answer is A.
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