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Exercise 7.5

Question 1:
_
[x+ 1}{1 + 2}
Answer

x _ A . B
(x+1}{x+2} [x+1} (x+2)

Let
= 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=-1land B =2
. x -1 2
U x+1)(x+2) B (x+1) | (x+2)
-1 2

X - + .
- J{m}(ﬂz]"’" J{_m;. G

:—||:||’g|x+1|+2|{ng,|,‘!.‘-|-’—j +C

=log(x+2) - log|x+1|+C

=log {i+ 2};+ C
x+1)
Question
1
x' -9
Answer
1 A B

N
Let (X#3)(x=3) (x+3) (x-3)

1=A(x=3)+B(x+3)
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Equating the coefficients of x and constant term, we obtain
A+B=0
-3A+3B=1
On solving, we obtain
A=- l and 8 = ]—
6 6
. 1 -1 |
“(x+3)(x=3) 6(x+3) 6(x-3)

1 -1 1
- J.(xf_g)“ix: r(ﬁ{x+3}+6{x—3}}fx

=—%Iog x+3|+élng x-3|+C

1 (x=3))
- 6|ﬂg {:r+3] e
Question 3:
3x—1
(- 1)(x-2)(x-3)
Answer
3x—1 i A h B b C
ot CDG-2)(-3) (1) (x-2) (x-3)
Ix—1=A(x-2)(x-3)+ B(x—1)(x-3)+C(x-1)(x-2) (1)

Substituting x = 1, 2, and 3 respectively in equation (1), we obtain
A=1,B=-5,andC=4
. ix-1 o B 5 N 4
C{x=)(x=2)(x=3) (x-1) (x=2) (x-3)
3x—1

Y I R S S O
e ” ﬁ[tx-n (x-2) (x—s]}“

=log|x—1-5log|x—2/+4log|x-3[+C
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Question 4:

(x-1)(x=2)(x-3)
Answer
X _ A N B . C
et CDG2)(3) (o) G2) ()
v= A(=2)(x=3)+ Blx-D)(r=3)+C(r-1)(x-2) )

Substituting x = 1, 2, and 3 respectively in equation (1), we obtain
A=l B2 mdc=>
2 2

_ x _ 1 2 3
C(x-D(x-2)(x=3) 2(x-1) (x-2) 2(x-3)

— al elx J b2 - i ET
I{_r_lj{x-zj(.r 3) ¢ _I|_2(_r 1) (x-2) 2(x B]JL

1 3
= Elﬂg x—1 —2I0g!x—2'+%log|.r—3 +C

Ques
2x
x*43x42
Answer
2x » 4 3 B
x 4+3x+2 (x+1) (x+2)

Let
2x=A(x+2)+B(x+1) (1)
Substituting x = —1 and -2 in equation (1), we obtain
A=-2and B=4
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& _ 2 4
C(x+1)(x+2) (x+1) (x+2)

2x 4 2
= e I{Wﬂ}‘“

= dlog|x +2|-2log|x +1[+C

Question 6:

I—x*
x(l -2x)
Answer

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

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

I-x* 1 1 2-x
x(1-2x) 2 2 x{]—E.T]J
2—x i+ B
x(1-2x) x (1-2x)

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

1

Substituting x = 0 and 2in equation (1), we obtain
A=2and B =3
2-x 2 3

”_1’{1-21} = xr 1-2x

Substituting in equation (1), we obtain
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LA B | E+ 3
x(]—Zx} 2 2 [I—Ex}

nfﬁdxﬂ{éﬁ(én;kx

Iﬂg|l —2x| +C

+log x|+

{}

=§+mgﬂ—zmgrqﬂ+c

Question 7:
(xz +1)(x—l}
Answer
X _ Ax+ B . .
Lop (P EN)=1) (1) (1)
=(Ax+B)(x-1)+C(x* +1)

x=Ax' —Ax+ Bx—-B+Cx* +C

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

A+C=0
~A+B=1
—B+C=0

On solving these equations, we obtain

A‘:—l:,ﬁ':l,:1114.:1(.“:l
2 2

From equation (1), we obtain
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1 X 1 1 1 1
N J‘(x"'+l][r-1)=_21‘x‘?‘+ld‘r-‘-2 Ix3+].ir+2 x—]dr

:—I I 2x v + 1 lan"x+i[ng x—1|+{."

475 +1 2 2
Consider j 12x . let (x"‘ +I)=: = 2x ¢l = di
X +1
= fxzzi]dx: IC:; =log 1| = lug|x2 + I|

* =—llq;ag.r2-lbllun'xl_]jlﬂgx 1|+

ey T :

_ | log|x 1|~ I ]ng|.1rJ #l+ L tad® x4 C
2 4 >

Question &

X
[Jc—]}:{.r+2]
Answer

=

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

Let (¥
x=A(x=1)(x+2)+B(x+2)+C(x-1)

x A B C

Substituting x = 1, we obtain

B=—

3
Equating the coefficients of x* and constant term, we obtain
A+C=0

—-2A+2B+C=0
On solving, we obtain
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) x _ 2 . 1 B 2
T=1P (x+2) 9(x-1) 3(x-1)" 9(x+2)

| 20 1
=™ j{ur—l j{_x s e ®

2 ~1 2
=—loglx=1+—-| — |-=log|x+2 +C
9 g1 3[.x—|] 9 ¢

2 x—1 1
_aogm_:i{x—]]+(_
Question 9:

Ix+5
X —xt —x+]

Answer

3x+5 B Ix+5
¥ =x —x+l (x—1) (x+1)

) 3:c1|5 _ A : f_i‘_ A ¥
Lot (=) (x#1) (=1 (x-1)7 (6 41)
3x+5= A{:c—l}[x+l]n—B{x+I]+l.i.'{,r—l]2
3x+5=A(x* 1)+ B(x+1)+ C(x* +1-2x) (1)
Substituting x = 1 in equation (1), we obtain
B=4
Equating the coefficients of x> and x, we obtain
A+C=0
B-2C=3

On solving, we obtain

A= I and C =
2
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i 45 - N 4 N I
"{x_|]?[x+1) 2(x—1) [-_|]2 2[x+1}

3x+5 1
:’I{x-lf{x+1}w‘:_zj.—ld 41 I{r+|

=1
=——Iu i=-1+4| — |[+=log x+1|+C
2 gx-1 (x—l) 2 8

1 x+1 4
=—logl——|-——+C
1 (x-1) "
Question 10:
2x-3
(x*=1)(2x+3)
Answer
2x-3 3 2x-3
(¥ =1)(2x+3)  (x+1)(x=1)(2x+3)
2x-3 A B C

et D-0@x43) () (5-1) " (@43)

= (2x-3)=A(x=1)(2x+3)+ B(x+1)(2x+3)+ C(x+1)(x-1)
= (2x-3)=A(2x" +x-3)+ B(2x +5x+3)+ C(x" -1)
=(2x-3)=(24+2B+C)x* +(A+5B)x+(-34+3B8-C)

Equating the coefficients of x> and x, we obtain

E:—L,A:E,and(.": 2_4
10 v 5
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_ 2x-3 R
C(x+1)(x=1)(2x+3)  2(x+1) 10(x—1) 5(2x+3)

2x-3 3 1 e M | ]
f(xz—l){2x+3)dt_E'r{x+1}dx 10 x—ldx 5 I{E:H E]m

5 I 24
="logx+1——Ilog|lx-1|———log|2x+3
) B g logl—1l-5 S log[2x+3

5 1 12 ;
=" log x+1 —Elng|x—ll—?log 2x+3+C

Question 11:
S5x
(x+1)(x" -4)
Answer
Sx 3 5x
(x+1)(x*—4) (x+1)(x+2)(x-2)
S5x 4 N B 4 C
Let [x+1}{x+2]{x—2} (.r+1} [1‘+2} (x-—E}
Sx=A(x+2)(x=2)+B(x+1)(x-2)+C(x+1)(x+2) (1)
Substituting x = —1, =2, and 2 respectively in equation (1), we obtain
.J:E* B:-vi*und lif‘=E
3 2 4]
Sx 5 5 5

) (+2)(x-2) 3(x+1) 2(x+2) 6(x-2)
1

5x 51 5001 5
(x+1)(+ —4)"jbr 3 J-[,w;+ N2 I{.a:+2]'5h+3 I(.x—E} "

= i]n}g|_r+l —%Iog _r+2|+§lug|x—2|+(j

r+x+l

x =1
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Answer
It can be seen that the given integrand is not a proper fraction.

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

©ax+l 2x+1
=x+

-1 Xl
2x+1 _ A N B
Lot -1 {x+|} (x—l}
2x+1=A(x-1)+B(x+1) (1)
Substituting x = 1 and —1 in equation (1), we obtain
A:l and fs':E
2 2
Cx e x+l - 1 N 3
xt =1 2(x+1) 2(x-1)
x x4+l
:‘;_“ = dx-!xdr+ Ir+| I{r—l
.1 +E|0gx—l|+'['
2 2
Q
2
(1-x)(1+x7)
Answer
2 A Bx+C

+
) (1-x) (1+x7)
){BI+CH]—ﬂ
2=A+Ax" +Bx—Bx" +C—Cx
Equating the coefficient of x?, x, and constant term, we obtain
A-B=0
B-C=0
A+C=2

{]

2—AU+x

[¥] .-'""'\-\.
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On solving these equations, we obtain
A=1,B=1,andC=1

. 2 1 . x+1
”{I—x}(l+x2)_]—x ] +x°

2 1
::J‘{l_x]{”xz)aﬁc:]-]_ dx+_|-]+¥_ a’x+_[l+x

1 [
T x-— '[I+r J’l+'|.

2

=—log|x— I|+;Iog'l+_r +tan” x+C

Question 14:
3x-1
(x+ 2y

Answer
Let EX_Iﬁ: A N B_-.
(x+2)  (¥+2) (x+2)

:::31—]=/I(1‘-3}+B

Equating the coefficient of x and constant term, we obtain
A=3

2A4+B=-15B=-7
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S 3x-1 3 17
C(x+2) (x42) (x+2)

3x—1 B 1 o x
- I(JHE]2 cir_3j(x+2]d T'll[x+2)1

dx

:3|ng|x+2|—?[ﬁ]+c

=3|og|x+2|+L+c

(x+2)

Question 15:

1
=1

Answer
1 1 1

(x'=1) (&7 =1)(x"+1) (x=D)(x-1)(1+x7)

1 A H Cx+ D

- m{I_]}['J"“'i) {-"+')+{I—'}+[r’+1)

L= A(x=1)(x" +1)+ B(x+1)(x* 1)+ (Cx+ D) (x*-1)

T=A(x +x=x" =1)+ B(x" 3427 +1)+Cx" + D’ - Cx = D
1=(A+B+C)x" +(-A+B+D)x" +(A+B-C)x+(-4+B-D)

Equating the coefficient of x?, x?, x, and constant term, we obtain
A+ B+C=10
-A+B+D=10
A+ B-C=0
A+B-D=1
On solving these equations, we obtain

1

A= l__ﬁ:l__f_“zl}, and D =-—
474 2
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1 -1 ] |

Y1 A(xe ) a(x-1) 2(x +1)

1 1 1 1
= de=——loglx=1|+=loglx-1|-—tan' x+ C
j‘f—l 4 g| | 4 g| | 2
. gx—_]—lmn 'x+C
4 x+1

Question 16:
1

x| x"+1
( ) [Hint: multiply numerator and denominator by x” ~ ! and put x” = t]

Answer
1
x{x” +]]
Multiplying numerator and denominator by x” ~ !, we obtain

-I _ri-l | xlr 1

x(x"+l) x"':xf_x" t 1} J;’"(.T" | I]

Letx" =1 = x"'dx=dr

1 X" | l
fr= dx =— |- —d
'l-x{:c"+l}H Ir”[r“H] : " L{I+ )”
LA, B
(et (t41)
1=,4(1+f]+3=' (1)

Substituting t = 0, —1 in equation (1), we obtain
A=1land B= -1
1 1 1

"';L’; b))t (1+14)
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I 1 ¢l I
jfﬂfwwfﬁ_ﬁjt_ﬁ+n}m
1
= ;I:lug|r| - lug|.r + ]|] +C

=- %[1ug|x”| - lug|x” + IH +C

+C

= lluzng
H

Question 17:

COSX
(1-sinx)(2-sinx)

[Hint: Put sin x = ]
Answer

COs X
(1-sinx)(2-sinx)

Let sinx=¢ = cosxdy=dt

. cos x B dt
- I(l—sinx}{i—sinx}ﬁ_ J{l—r}{l—r]

1 _ A . B
(1-1)(2-1) (1-1) (2-7)
1= A(2-1)+ B(1-1) (1)

Substituting ¢ = 2 and then t = 1 in equation (1), we obtain

Let

A=1and B = -1
1 ] 1

0@ (=) (21
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cos X l l
- I{l—sinx][i—sinx]df: J{: m}‘”

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

21
= |0g : +(C
_ IGE‘Z—innx i
I-sinx
Question 18:
{.rl +1){x2 +2]
{xl +3}(x3 + 4}
Answer
(x:+1){x3+2}__ (4x7 +10)
(x] +3){,1n:2 +4) - (27 +3)(x7 +4)
Let 4x* +10 - Ax+B Cx+D

- +-—

(xz +3)[x" +4) (x +3) (.‘r‘ +4)
4x* +10=(Ax+ B)(x* +4)+(Cx+ D)(x" +3)
4x° +10 = Ax* +4Ax+ By’ +4B+Cx* +3Cx+ Dx* +3D
45 +10=(A+C)x" +(B+D)x* +(44+3C)x+(4B+3D)
Equating the coefficients of x°, 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

4x" +10 -2 6

= —+

() ea) (7 3) ()
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W2 2
—x+£tan T 3tan' T 4C
J3 V3
Question 19:
2x
(" +1)(x7+3)
Answer
2x
[.t: +]]{,1'?+3}
Let x> = t = 2x dx = dt
2x dt
' |
J’1r+]):1.+‘§ j{f+| )(t+3) (1)
Le 1 A B
N {f+|j(;+3) (r+1) {r+3}
I=A(r+3)+B(t+1) (1)

Substituting t = =3 and t = —1 in equation (1), we obtain
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‘“{r+1}(r+3)=z{f+1) 2(c+3)

I 1 .
=Elog|(.'+])|—510g|r+3|+t

= l log = *l +C
2 i+3
| xt+1
=—log|— +C
2 x +3
Question 20:
1
x{x* —1}
Answer

1
.r(,rJ' —])
Multiplying numerator and denominator by x3, we obtain

3

X

x(x* - 1} xt(xt - 15

Ix(x: - l{}a{r: J.;.;* {;4 _]}Jx

Let x* = t = 4x3dx = dt

1 1 dt
‘I.Jt:(:c“l _1}{“_1 jr{r—l]
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Le | A

B
==+ —

Yie-n) T (o)

1= A(t-1)+ Bt

(1)
Substituting £t = 0 and 1 in (1), we obtain
A=-1landB =1

= [ﬁm:&j{%ﬂi

= [~1oe] +loglr~1[]+ €

|

gl
4

—1+C
t

1
X .
—|+C

.

_1]09
4 °

Question

{ - ][Hint: Put " = t]
Answer

e

Lete¥ =t = e*dx =dt
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1 A B
Let LT -
te=1) ¢ -1

1= A(r-1)+ Bt (1)

Substituting t = 1 and t = 0 in equation (1), we obtain
A=-1landB =1
1 -1 1

=—+—
te=1) ¢ 1=l
1 i—1
= dt =log|—|+C
Ir{r—l} 8
=log il +C
7
Question 22:
J‘Lequals
{x—l}{x—E] L
[,r—l}:
log |~= +
og ~ C
A.
log {'T_Zj +C
x—1
B.
log("f‘_;‘] +C
C. Y

5. log|(x—1)(x-2)|+C

Answer

x 4 . B
) (D) (5-2)
r=A(x-2)+B(x-1) (1)

Substituting x = 1 and 2 in (1), we obtain
A=-land B=2
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X 1 2

GG () (-2)
x _ -1 . 2 ,
e e

= —log|x 1|+ 2log|x-2|+C

(x-2)

x-=1

=log +C

Hence, the correct Answer is B.

Question 23:

J‘r(L equals

x”+|]

1 3
log|x| = —=log|x
A ng|r| 3 ng(r +l} F
]ng|x|+élng{_r: | I} +C
—]ng|_r i élt}g{x: | ]) +C

%Ing _r| [ Ing{_r: [ I} FC
D. <

Answer
| 4 Bx+C

Let = —
x[x2+lj B xi+1

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

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

A+B=0
CcC=0
A=1

On solving these equations, we obtain
A=1,B=-1,andC=0
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=log I|—%1ljg|x2 +1+C

Hence, the correct Answer is A.
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