NCERT Solutions for Class-XII Maths

Chapter-7.5

NCERT Maths Class 12

X
x+D)(x+2)
Let X = A + B
x+DEx+2) (x+1) (x+2)
=x=AX+2)+Bx+1)
Equating the coefficients of x and constant term, we obtain
A=B=0
2A+B=0
On solving, we obtain
A=-land B=2
; X _ -1 " 2
x+D)x+2) (x+1) (x+2)

-4 = o
(X+1)(X+2) (x+l) (x+2)
=log|x+1|2+log|x+2|+C
=log|x+2[* ~log|x +1]+C
(x+2)
(x+1)

x> -9
1 1
X229 (x+3)(x-3)
et ! = A + B
x+3)(x-3) (x+3) (x-3)
:>1:A(x—3) +B(X+3)
On comparing the coefficients of x and constant term, we get,
A+B=0
-3A+3B=1
On solving above two equations, we get,

Now




A= —landB :l
6 6

Thus,
1 e N
(x+3)(x=3) 6(x+3) 6(x—3)

:f;dxif{ - 1 }dx
(x+3)(x—3) 6(x+3)  6(x—3)

:—%log|x+3|+%|x—3|+C

1
=—lo
6 g

M+C
(x+3)

3x -1
x-D(x-2)(x-3)
3x -1 A B C
Let = + +
x-Dx-2)(x-3) (x-1) (x-2) (x-3)
3x-1=AE-2)x-3)+BEx-1)(x-3)+C(x-1)(x-2)
Equating the coefficients of x?, 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=-5,andC=4
, 3x -1 v s 4
x-DE-2)(x-3) (x-1) x-2) (x-3)

3x—1 1 5 4
:>I dx=j{ — + }dx
(x=D(x-=2)(x-3) (x-D (x=2) (x-3)
=log|x—1|-5log|x—2|+4log|x —3|+C

X

(x-D(x-2)(x-3)

Let X = A + B + C
x-Dx-2)x-3) (x-1) x-2) (x-3)

= X = A(X—2)(x—3) + B(x—l)(x—3) + C(X—l)(x—2)

Substituting x = 1, 2 and 3 respectively in equation (1) , we get,

A:l,B:—ZandCZg
2 2

Thus,

(D

(1)



X _ 2 N 3
x-D(x-2)(x-3) - 2(x-1) (x-2) 2(x-3)
= J. X dx = I{ P 2 + 3 X
x-Dx-2)(x-3) 2(x=1) (x=2) 2(x-3)

:%log|x—l|—210g|x—2|+%10g|x—3|+C

2x

x?+3x+2
2x A B

2 = +
X +3x+2 (x+1) (x+2)
2x =A(x+2)+B(x+1)
Equating the coefficients of x2, x and constant term, we obtain
A+B=2

Let

2A+B=0
Solving these equations, we obtain
=—2and B=4
2x =2 4

Cx+D)x+2) 4D (x+2)

2x 4 2
= [—— —dx=[{ ——-—— &
x+Dx+2) x+2) (x+1
=4log|x+2|2log|x+1|+C

1-x’
x(1-2x)
2

=
X(I—ZX)
On dividing 1 — x? by x(1 — 2x), we get,
1-x* 1 1{ 2-x
————~ =<t |
X(1—2x) 2 2\ x(1-2x)
Now, let 2-x =é+ B
x(1-2x) x (1-2x)

(2—x)=A(l—2X)+Bx ...................

Now, substituting x = 0 and % in equation (2), we get,

A =2andB =3
2—-X 2 3

X1-2%) x  (1-2%)

Thus



Now, putting this value in equation (2), we get,
1-x* 1 1(2 3

— =t =4

x(1—2x) 2 2{x (1-2x)

1-x* 112 3
:>J.X(l—2x)dx_-[{5+§(;+(1—2x)]}dx

i2) 10g|l - 2x| +C

=§+log|x|+

=§+10g|x|+%log|l—2x|+c

- x
(x> +1)(x 1)
X _Ax+ B C
(X +D)(x-1) (x +1) (X 1)
X :(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,B:l,andC:l
2 2 2

From equation (1), we obtain

1 1 1
_EX"‘E _
X _ " 2

x*+D)(x-1) x>+l (x—1)

X X 1
:>J.(X2 +1)(x—1) :__J.x2 +1dX+_J.x2 +ldXEJ‘X—1dX

= —dx+—tan x+—1og| —1|+C
x* +1

Consider Iz—ldx let (X +1)=t=>2xdx=dt
+

jx - j%:log|t|:10g|x2+1|

.'.J%z—lloguZ +1|+ltan’1 x+llog|x—1 |+C
x"+h(x-1) 4 2 2

1 1 1
=—log|x—1||—-=log|x*+1|+—=tan'x +C
> gl Il ) g| | 3



_x
(x=1)*(x+2)
X A B C
= + +
(x-1¥ (x+2) =D (x-1)%) (x+2)
= x=A(x—1)(x+2) +B(x +2) +C(x—1)* ceererirernn, (1)

Substituting x = -1 in equation (1) , we get,

B-1
3

Let

Equating the coefficients of x* and constant term, we get,
A+C=0
=-2A+2B+C =0

Azéandc=_—2
9 9

Thus,
X 2 1 2

(x—1)2(x+2) _9(X_1)+3(x—1)2) "o +2)

2 1 2
31 (x— 1) (x+2) j9(X—1)+3(x—1)2+9(X+2) i

2
:9J<x—l)d“§j(x_1)2

2 [ -1 2
——10g|X—1|+§[;J—§log|x+2|+c

X_EI(Hz)dX

9
=2log x| +l -l +C

9 x+2| 3\x-1

3x+5
xP—x?—x+1

3x+5 _ 3X+5
X —x’—x+1 (x=1’(x+1)

3x+5 B A B C

et = + +
x-1)x+1D) (x-1) x-1° (x+])

3x+5=A-1)(x+1)+Bx+1)+C(x-1)>
3x+5=A>-1)+Bx+ 1)+ Cx*+1-2x) (D
Equating the coefficients of x?, x and constant term, we obtain
A+C=0
B-2C=3
-A+B+C=5



10.

10.

On solving, we obtain
B=4

A:—landC =l
2 2

o &x+5 -1 4 ]
Tx-DXx 4D 2(x=1) (x=1  2(x+1)

:>J.3X—2+5dx=—lj 1 dx +4 ;zdx-l-lJ.de
(x=2)"(x+1) 29 x -1 (x=1 29 (x+1)

1 1
=——log|x—-1|+4| — [+ =log|x +1|+C
> log|x—1| ( 1) > log|x+1]

4
(x-1)

x+1

x—1

+C

=—lo
> g

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

2x -3 _ 2x -3
(*-1)(2x+3) (x+Dx-D(2x+3)

2x -3 A B C
(x+D(x-D(2x+3) (x+1) (x-1) (2x+3)

=2Xx = 3 = A(x — 1)(2x + 3) + B(x + 1)(2x + 3) + C(x+1)(x - 1)

= 2x - 3 = A(2x2+x - 3) +B(2x2+ 5% + 3) +C(x2— 1)

=2x —3 = (2A + 2B + C)x*+ (A + 5B)x + (-3A + 3B - Q)

Equating the coefficients of x? and x, we get,
B= —L,A = éandC = —ﬁ
10 2 5
Thus,
2x -3 5 1 24

(x+D(x-1)(2x+3) 2(x+1) 10(x—1) 5(2x+3)

:>J- 2x -3 dXZI 5 124 N
(x+1)(x—1)(2x+3) 2(x+1) 10(X—1) 5(2x +3)

5 1 1 1 24 1
=—J. dx —— X—— X
2y 100 -y 5 k3

5 1 24
—510g|x+1|—mlog|x—1|—5X210g|2x+3|+C

5 1 24
—Elog|x +l| —Elog|x —1|—Elog|2x+3| +C



11.

11.

12.
12.

5x
(x+1)(x*-4)
5x 3 5x
x+DE*-4) x+DE+2)(x-2)
5x A B C
Let = + +
x+Dx+2)(x-2) (x+1) (x+2) (x-2)
5x=AX+2)(x-2)+Bx+1)x-2)+Cx+ 1)(x+2) ..(1)
Equating the coefficients of x2, x and constant, we obtain
A+B=C=0
-B+3C=5and
—4A -2B+2C=0
On solving, we obtain

AZE,B:::—-é,andC:i
3 3 6

_ 5x __5 5 5
TxHD(x+2)(x-2) 3(x+1) 2(x+2) 6(x-2)

:>J.5—X2dx=§j;dx—éj;dx+§_[#dx
x+D(x"—4) 379 (x+1) 27 (x+2) 67 (x-2)

5 5 5
=—log|x+1|——=log|x+2|+=log|x—-2|+C
3 g | | 5 g| | - g |

T 4x+1

x* -1
It can be seen that the given integrand is not a proper fraction.
Therefore, on dividing (x* + x + 1) by x> — 1, we obtain

X +x+1 2x+1
2, Xt
x -1 x -1
2x +1
Let )2<+ _ A N B
x -1 (x+1) (x-1
2x+1=Ax-1)+Bx+1) ..(1)
Equating the coefficients of x and constant, we obtain
A+B=2
~-A+B=1

On solving, we obtain

A:landB:g
2 2



13.

13.

14.

14.

x*+x+1 1 3
— =X+ +
x =1 2(x+1) 2(x—l)

X +x+1
ool dH_I S _I(x N

x* 1 3
=—+—log|x+1[+=log|x-1|+C
5 5 log[x+1[+Zlog[x 1|

2z
(1-x)(1+x%)
2 A B

Let =
° (1—X)(1+X2) (I_X)+(1+X2)

= 2= Al - ) + (Bx + O)(1 - x)

= 2=A+Ax* +Bx - B’ +C - (x
On comparing the coefficients of x2, x and constant term, we get,
A-B=0
B-C=0
A+C=0
On solving these equations, we get,
A=1,B=landC=1
Thus,
2 1 x+1

(l—x)(l+x2) - (I—X)+(1+X2)

:>I(1 2 dx:J. ! dx+_[de+J.%dx

—x)(1+x2) (I-x) (1+x%) (1+x%)

1 1 1 , L
dx =-1 —1]+=
I(X D ZI +x) I(1+Xz) x=logle |+210g‘1+X‘+tan x+C
3x -1
(x+2)
3x -1 A B

et > = + >
x+2) x+2) (x+2)

=3x—-1=A+2)+B

C3x-—1 3 7

T(x+2)? (x+2) (x+2)

:>j 3X_1dx=3j ! dx—7J‘de
(x+2) (x+2) (x+2)2



15.

15.

16.

=3log|x +2|-7 1 lic
(x+2)

+C

=3log|x+2|+ !
(x+2)

1 | |
x* —1 (x2 —1)(x2 +1) - (x+1)(x—1)(x2 +1)

1 __A B _Cx+4D
(x+1)(x—1)(x2+1) (x+D)  (x-1) (x2+1)

Let

1= A(x=1)(<+1) + B(x+1)(x*+1) + (Cx + D)(x*- 1)
1=A(x3+x —xz—l) +B(x3+x +x2+ 1) +Cx*+Dx*-Cx - D

l1=(A+B+C)x’+ (-A +B +D)x*+ (A +B - C)x + (-A + B - D)
Equating the coefficients of x3, x2, x and constant term, we get,
(A+B+C)=0

FA+B+C)=0

(A+B-0)=0

(-A+B-D)=0

On solving these equations, we get,

A=—1,B=1,C=OandD=—l
4 4 2

Therefore,
1 -1 1 1
i + T2

x* =1 4+ 4x-1) 2x"+1)

1 -1 1 1
3J.X4_1(1)(_1{4()(+1)-1-4()(—1)_2()42-|—1)}dx

:_ilog|x—1|+%log|x—1|—%tan_1 x+C

x—1

x+1

1,
=—log —Etan 'x+C

_
x(x" +1)

Hint: multiply numerator and denominator by x* ! and put x* =t
ply y p



16.

17.

17.

o
x(x" +1)

Multiplying numerator and denominator by X" , We obtain
1 3 Xn—l B Xn—l
x(xX"+1)  x"'x(x"+1)  x"(x"+1)
Letx"=t= x"! dx =dt
e e
x(x" +1) x"(x" +1)
. 1 _ A B
tt+1) t (t+])
1=A(a+t)+Bt
Equating the coefficients of t and constant, we obtain
A=1and B=-1
1 1 1

.‘.t(t+1):t (1+1)

= [——dx=L[| 1 -—lax
x(x" +1) n’|t (t+1)

=l[log|t|—log|t+l|]+C
n

dx=l.|‘#dt
n’t(t+1)

=—l[1og|x" |—log|x" +1|]+C
n

n

X
x" +1

=llog +C

n

COSX
(1-sinx)(2 —sinx)
COSX
(1—sinx)(2 —sinx)

Let sinx =t
=cosx dx = dt
Therefore,

[Hint: Put sin x = t]

cosx dt
J(1—sinx)(2—sinx) dX:I(l—t)(Z—t)
1 A B
1—t)(2—t)_(1—t)+(2—t)
1=A2-t) +B (1 = t)eueen (1)

Substituting t =2 and then t = 1 in equation (1), we get,
Therefore,

Let
(

10



18.

18.

11 1
(1-t)2-1) _(l—t)+(2—t)

COSX _ 1_ 1
= J‘(1—sinx)(2—sinX) dx _J.{(l_t i (2_t)}dt

:—10g|1—t| -|-10g|2—t|+C

2-
=lo
gl

+C
t

2 —sinx LC

= log‘

1-sinx

(x> +1)(x* +2)
(x* +3)(x* +4)
(X2 +1)(X2 +2) - (4X2 +10)
(x> +3)(x* +4) (x> +3)(x*+4)
4%’ +10 _Ax+ B Cx+D
(X +3)(x* +4) (X +3) (X +4)
4x> +10= (Ax +B) (x> +4) + (Cx + D) (x* + 3)
4x>+ 10 = Ax® + 4Ax + Bx? + 4B + 4C3 + 3Cx + Dx* + 3D
42+ 10=(A+C) x* + (B + D)x>+ (4A + 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 L6
TP+ (X +3) (X7 +4)
(< +D(x2+2) ( -2 6 j
—=1- +
(x> +3)(x* +4) (x> +3) (X2 +4)

I(x FDOC +4) | e=[{1s 6
(X +3)(X +4) (X +3) (X +4)
:J~ 14 2 B 6
X+(\3)} X +2
o )6l L X
X+2( TJ ( tan 2J+C

-

11



19.

19.

20.

20.

2 X X
=xX+——tan' —=—-3tan' = +C

NN

2x
(x2 + 1)(x2 +3)
2X

Now,ﬁ
x“+D(x"+3)

Now, let X2 =t

=2xdx = dt
2x dt
Thus, dx = ...(1
usj (x% +1)(x* +3) * I(t+1)(t+3) M
1 A B
Let = +
t+D(t+3) t+1 t+3
1=A(t+3) +B(t +1) .2

Substituting t =—3 and —1 in (2), we get
A= landB = =
2 2

1 1
(E+1)(t+3) 2(t+1) 2(t+3)

2x 1 1
jj(xz +1)(X2 +3)dx_j{2(t+1) _2(t+3)}dt

1 1
=—log|(t+1)|—=log|t+3|+C
> g|(t+1)| S log|t+3]

Therefore,

1
==lo
508

t+1

t+3

+C

x% +1

x> +3

=llog

+C

1

x(x*=1)
1

x(x* =1)

Multiplying numerator and denominator by x3, we obtain
1 x’

x(x* =1) - x'(x*-1)

) 1 B x’
o IX(X4 —l)dX B -[ x*(x* —l)dX

12



21.

21.

22.

Letx*=t=4x3dx =dt
1=A(t—1)+ Bt ()

Equating the coefficients of t and constant, we obtain

A=—-landB=1
1 -1

1
(t+l) t  t-1

1 Lej-1 1
= [T

=i[—log|t|+10g|t—1|]+C

1

t—1
=—lo
4 g

+C

x*t—1

4
X

1
=—1lo
708

+C

[Hint: Put e* = t]
(e’ -1

L
(¢*-1)
Lete* =t

—=¢e'dx =dt

Now,

1 1 dt 1
= (ex_l)dxzjt—le:It(t—l)
L &

Let = +£
t(t—-1) t t—I

1=At-D+Bt

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

Therefore, ! =_—1+ !
t(t—-1) t t-1

t—_1+C
t

1
= dtzl
It(t—l) o8

e’ -1

eX

+C

=log

I xdx

m equals

13



22.

23.

23.

2
(8) log/ =1 ®  log®=2 ¢
x—2 x—1
x—1Y
(c) log (—J +C (d) loglx—1)(x-2)|+C
X —
Let X = A + B
x-D)(x-2) (x-1) (x-2)
x=AX-2)+B(x-1) ...(1)
Equating the coefficients of x and constant, we obtain
=—land B=2
. X 1 + 2 J- X J‘
x-Dx-2) - (x-2) x-Dx-2)
2
=—log|x—1|+2log|x—2[+C =log @ +C
X —
Hence, the correct Answer is B.
I—equals
x(x* +1)
(@) log|x| —%log(xz +1)+C (b) log | x| +%10g(x2 +1)+C
(©) —log|x|+%log(xz+l)+C (d) %10g|x|+log(x2+1)+C
L 1! g tA R

=—+
X(X2 +1) X x2 +1

1= A(X+ 1) + (Bx + )

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

A+B=0

C=0

A=1

On solving these equations, we get,
A=,B=-1landC=0
Therefore,; = l P

x(x2+1) X x%+1

Ix(x +1) H x2 +1}d

= 10g|x| —Elog‘xz +1‘+C

+
x-1) (x-2)

14
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