CLASS XII INTEGRALS CHAPTER 7
EX. 7.5 SOLUTIONS

Question 1

{x+1}{1+2}

ANS :

X _ A . B
{J{+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+EB=1

2A+EBE=10

COn solving, we obtain

A=-land F=2

) x _ -1 N 2
C(x#1)(x+2) (x+1) (x+2)

= j{x+l} x+2 I{x+l} x+2
——log|x+1|+2|og|r+2|+(,‘
=1c-g[.r+2]3—lng|x+1|+c




1 __ 4 . B
(x+3)(x=3) (x+3) (x-3)

Let

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

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

—34A+35=1

Cn solving, we obtain

A:—l andB:l—
6 6

_ 1 I N
C(x+3)(x=3) 6(x+3) 6(x-3)

= j{le_g}“ix B [(15.{;;1r3}.+ca(xl—s)}ijr

=—llc-g x+3|+%log x=3]+C

- gy C
Question 3
3x-1
(x—1)(x—2)(x-3)
ANS :
e o i e M
Sx—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=1B=-5 mndC=4

_ 31 o 5 4
”{x—l)[x—Z){x—j]_{x—l] (x— 2 (x=3)

3x-1 Sl s e ]
:!r— (x=2)(x- 3}dx_'[{{x—l] (x—2) [1—3]}0

=log|x—1-5log|x—2 +4log/x-3[+C




Question 4

X

(x—1)(x—-2)(x-3)

ANS :
bet [x-1}(: )(x-3) [xfl}-i- (jz} - [1-:}
x= 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 4 =%, B==-2, and C =
x 12 3
(x=1(x=2)(x=3) 2(x-1) (x-2) 2(x-3)

I 2 30|

- j‘{_r—l}{x;E](_r—3}dI= j{?(r—l}_{x—i] ST

=%I{:g .x—1|—2log|x—2|+%]0g|x—3 +C

Question 5

2x
X +3x+2

ANS :

2x A B

Let X 4+3x42 :(x+])+{_r+2}

2x=A(x+2)+B(x+1) (1)
Substituting x =—1 and —2 1 equation (1), we obtain
A=-2and 5=4

| 2 _ 2 4
) (x+2) (x+1) (x+2)

2x 4 2
= Imdx - I{(I.{.z] _{x+]]}¢r

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

| a2



CQuestion 6

It can be seen that the given integrand 1s not a proper fraction.

Therefore, on dividing (1 — 4 by x(1 — 2x), we obtain

A3

= (2-x)=A4(1-2x)+ Bx (1)
Substituting x = 0 and % in equation (13, we obtain

A=2and B=3

2—x 2 3

x[l —2.1'} x 1-2x

Substituting in equation (1), we obtain

I-x" 1 12 3
x(1-2x) 2 2|x (1-27)

:*fx$i€xfﬁ:j{%+%(%+|jzxy

Jd.r
X 3 .
=4 I(:g|x|+—lﬂg|l —2x|+L

2(-2)

— §+|.;,g|x|—%]ﬂg|l—2:r|+C

Question 7

X

(x"+1)(x—1)



ANS :

x :AI+B+ C
¥ Al)(x=1) (1) (x-1)

Let [

x=(Ax+B)(x-1)+C(x* +I)
x=Ax" —Ax+Bx-B+Cx* +C

Equating the coefficients of ¥ x, and constant terrn, we obtain

A+C=0
~A+B=1
~B+C=0

On solving these equations, we obtain

[x3+1){x—l] x4 +[x—l}

x lp x 1 1 1 1
:if@%+ﬂU-g=_sz+fi+2If+fﬁ+2 P

_ | I f"r dr+ L tan x4 log x=1/+C
4-x +1 2 2

2x
¥ +1

Consider _[ d. let (x"‘ +I)=: = 2xdx = dt

= J';':_Idx: J‘if =log|¢|= lng|x3 1 I|

X

1 N 1 1
=——log x* +1|+—tan”' x+—log|x-1/+C

1 1 1 _
- 211}g|.x—1|— A log|_vc"' +1]+ , tan 'x+C



Question 8

X

[x—l}z{;r+2]
ANS :

x _ A4 N B . C
[x—l}lixﬁ-l} (x—1) {x—l}1 (x+2)

Let

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

Substituting x =1, we obtain

B=-
3

Equating the coefficients of x? and constant term, we obtain
A+ =0
—2A+2E+ =0

COn solving, we obtain

X 2 1 2

o) (xe2) 9G-D) 3oty 9(x+2)

* dx =

2 1
=y o le

PR 20 1
d“ij{x_]]”ix_ﬁl(xn}dx

N |x—l|+1[—]—zlo x+2+C
9 B 3l x-1) 9 ¢

2. |x-1 I
== - C
9 Fxe2 3(x-1)"
Question 9:
3x+5
¥ —xt—x+1

ANS :



3x 45 3x+5

x —xt —x+] ={x—I] (x+1)

3x+5 A B C
Let = + +

{x—l}l{rﬂ) (x—1) {x—]]: (x+1)

x5 = A1) (x+1)+ Blx+1) € (v-1)
3x+5=A(x* ~1)+ B(x+1)+C(x* +1-2x)

Substituting x =1 in equation (1), we obtain

B=4

(1)

Equating the coefficients of x? and x, we obtain

A+C=0
B-2C=3
Cn solving, we obtain

A:—l zmll:llf?:l
2 2

3x45 -1 | 1

T ) 200 ey 20 )

IR EE TR
(x—l}"{x+1} 29x—1

= —%Iug|x—l|+4[%)+]§log x+1+C

4

(x=1)

x+1

x-1

0 +C
3 2

Question 10

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

ANS :

(+-1)

1 |
‘mij{ﬂl)‘i‘



2x-3 2x-3

(¥ =1)(2x+3)  (x+1)(x=1)(2x+3)

2x-3 A B C

Let (x+1)(x=1)(2x+3) ) {I+1}+(x—l)+ (2x+3)

:}{21—3}: A{x—]}(2x+3}+ H(x+l][2x+ 3)+(."(_r+l]{x—l}
= (2x=3) = A(2x" +x-3)+ B(2x" +5x+3)+ C(x" -1)
=(2x-3)=(24+2B+C)x" +(A+3B)x+(-34+3B8-C)

Equating the coefficients of x? and x, we obtain

B:-L,, .JI:E,de:-E
10 2 5
2x-3 5 1 24

(1) (2re3) 205+ 1) 10(x-1) 5(2x+3)

2x-3 5 I 1 I 24 |
de=> 1 e Ll 2 d
ij‘(,xz—l){lx-l-}.) ! 2‘[{1+1} ! ]ﬂjx—l 5 I{E.’f+3]
5 1 24
=2 log|x+1-—log x— 1| - log[2x +3
2Iaa\g x+1 mlng|x 1 5leug|2t+ |

3 1 12
=—logx+1——Ilog|x—1|——Ilog|2x+3 +C
2 g 10 g| | 5 g|

Question 11

5x
(x+ ]:l[.r:2 —4]

ANS :



Sx Sx

(x+1}(x: —4] B [J:+|]{x+ 2}{x—2}

Sx _ A N B N C
[x+1}{x+2](x—2) (_r+]] [:r+2]l (_r—E)

Let

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

4=>8="2 andc=2
3 2 6

) S5x __ 5 5 N 3
Tx)(x+2)(x-2) 3(x+1) 2(x+2) 6(x-2)

+Ej;a’x

6(x=2)

5 5 5 .
:glﬂg|x+l —Elﬂg x+ 2|+Elﬂg|x—2|+t

5 | 5 1
::.J-x+l (T ) =§jmdr_gj-(.x+2]dx

Question 12




It can be seen that the given integrand 15 not a proper fraction.

Therefore, on dividing G +x+ 1) b}sz — 1, we obtain

X +x+1 2x+1
=X+

L

2x+1 A . B

x =1 _{x+|} (x-1)

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

Let

Substituting x =1 and —1 1n equation (1), we obtain

A:luna:ifs':i
2 2
_x3+x+l_x+ 1 . 3
x' -1 2(x+1) Z[x—]}
j‘“ X e et [— v+ j
1 =1 2 x+| {r—l

:x—£+12|0g|1'+1|+%|ﬂg x=1|+C

Cuestion 13

2

(1-x)(1+x7)

ANS :



o 2 __ A BeiC
{I—x][|+xz) (1-x) {1+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-F=0
8—-0C=0
A+ =2

COn solving these equations, we obtain

A=1,B=1,and C'=1

%2 1 aH
C(=a)(1eat) 1-x 14X

2 1 x I

N J‘(l—f]{lw’}m: T et ety
1 1+ 2x |

=_J‘x—ldx+§ II+x2Jx+ -[1+x3°£x

=-log|x— I|+%Iog|l+x2‘+tan" x+C

Question 14:

3x-1
(x+2)

3

ANS :

Jx-1 A B
Let —= + -
(x+2) (x+2) (x+2)

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

Equating the coefficient of x and constant terrm, we obtain
A=3
2A+B=—1= B=—7

3x-1 3 7

Cea2)  (x+2) (xe2)

3x-1 1 x
- '[(x+2]2 (ﬁ=3j(x+2]dx_?'|.[x+ 2)" *

:3Ic}g|x+ 2|—?[(x112]}+(_'
7

+2) ' ©

=3log|x+2|+



Question 1%

I

-1

ANS :

1 1 1

(x'=1) (& =1)(x7+1)  (x+1)(x=1)(1+57)

I A B Cx+ D

et (x+]}{x-l){l+r2)={x+|)+{x—|]+[r1+1)

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

I=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+(-A+B-D)

Equating the coefticient of ¥ %2 x and constant terrn, we obtain

A+B+C=0
-A+B+D=10
A+B-C=10
-A+B-D=1

On solving these equations, we obtain

A=~ Hz&,ﬂ'=ﬁ, and D = —

I
4 ¥

| =

1 -1 1 1

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

U e Lioale—11+ Liogle 11— L tan
_:’j‘f_ldx— 4In:>g|_':: 1|+4lng|x I| 21:.=m x+C
1 x—1

[h]
4 Flx+1

—ltan '+ C
2

Question 16

1
r( o ]) [Hint: multiply numerator and denominator by x®~ ! and put x" =]

ANS :



jr( l dv = | X gl L(:Ll]d!

x"+l] x"[x"+1] n
1 A B
Le 2
l t(r+1) 1 +(:+l)
I=A(1+1)+ Bt (1)

Substituting £ =0, —1 in equation (13, we obtain

A=1land 5=-1

1 1 1

tr+1) ¢ (1+1)

. ;ﬁd' j[}_ﬁ}dx

1
=—|1 -1 Il |+C
ﬂ[ug|f| Ug|.|'+ |]+

:_l log|x"|=log|x" +1 |+ C
H

L

+C

- llﬂvg

H

" +1

Question 17

COS X _ _
(1-sinx)(2-sinx) [Hint: Put sinx =£]

ANS :



cosx
{I—sin x){!—sinx}
Let sinx=f = cosxdr=4dt

dt

-I-[l—sinx}{-z—slnx]irz J{l—r}{z—r]

| _ A . B
(1-1)(2-1) (1-1) (2-7)

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

Let

Substituting £ =2 and then £ =1 1n equation (1), we obtain
A=1and 5=-1

1 I 1

U-02-10) (-1 (2-1)

T [

=—log|l—#|+log|2—¢ +C

E+{3

=lo
gI

2—sinx +C

= Iug‘

l—sinx

Question 18

(¥ +1)(x7 +2)
(x"+3)(x7 +4)

ANS :



(.x::+l
G

X +3

)(Jc3 +2} e (4,11:3 +]U)
)

(x%+4) - (x* +3}(,~:2 +4)

4x* +10 :Ax+E+(."x+D
{xz +3}(x:+4) (x"’+3) (.r2+4]
4x° +10 = (Ax + B)(x" +4)+(Cx+ D)(x* +3)
4x* +10 = Ax’ + 44x + Bx* +4B+Cx" +3Cx+ Dx* +3D
45 +10=(A+C)x" +(B+D)x* +(44+3C)x+(4B+3D)

Let

Equating the coefficients of ¥ %% x, and constant term, we obtain
A+ =0

B+ D=4

44+ 3C=0

4B+3D=10

On solving these equations, we obtain

A=0 B=-2 C=0,and D=6

4x* +10 -2 6

(W) ed) (P e3) (v +a)

(f“)(f”}_]_[( 2 6 }

(xz+3)(x3+4] - x3+3} [x:+4)

i




Question 19

2x

(X" + 1)-(;:3 +3)

ANS :

2x

(x*+1)(x"+3)

Tetx2=f= Zxdr=dt

| 2x
. I(fﬂ)(x +3 J{HI )(t+3) (1)

1 __ 4 . B
L) +3) " =) i)

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

Substituting ¢ =—3 and £ =—1 in equation (1}, we obtain

Tl (+3) 2(c+1) 2(e+3)

=I( 1) _{ 2(e+1) 2r+3}}d

|
=Elng|(.-+l}|—51c-g|r+3|+c

I
=—lo
Eg

[+1
r+3

+C

Question 20

xfxt —l)

ANS :



Multiplying numerator and denominator by x*, we obtain

3
1 x

x(xt —1) N xt(x! —]}

‘ 1 . x’

)

Letx*=¢ = 4 do=dt

1 I dt
Ir(x* _1).:4{1r:=1 ji‘{f—l]

I A B
GG
1= A(t-1)+Bt (1)

Substituting £ =0 and 1 1n (1), we obtain
A=—land F=1

1 =1

1
t(r+1) T+ﬁ
— ;dx—l‘r{__l L I
x(xd—l) R

- i[— log|f|+log 1]+ C

Question 21

1

=

ANS :

[Hirt: Put e* =¢]



1

@

Letet* == &% g =4f

] 1 dt 1
- Lr*‘—ldr: Ir-l xTz J‘r{t-ljdr

Lt ((i-1)

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

| _4, B
[ |

Substituting £ =1 and £ = 0 in equation (1), we obtain
A=—land F=1

1 -1 1

=—4 —-

te-1) ¢ -1

i1
—|+C
t

:;:.I ! dr =log

Ht-1)

e" -1
+C

=log

.E X

Question 22

A log (x=1)

B. log (x—E]

. log [ x_;]
.

D. log|(x—1)(x-2)+C

ANS :



et a -4 , 3B
(x=1)(x=2) (x-1) (x-2)

x=.4{x—2]+3(x—1}

Substituting x =1 and 2 11 (1), we obtain
A=—land =2
1 2

"'{x_u(x-z)z_(x-]f{x-z
(x ] x 2} J:[.r 1 x 2]}dx

~log|x—1|+2log|x-2|+C

(x-2)

x=1

=log|——+C

Hence, the correct answer 15 B.

Question 23

I dx equals

x(xa +1)

A ]ng|x|—%1ng_(x3 +1] +C

B. ]nng|x|+%|-:}g.(x3 +l]+C

. —1ng|x|+%lng{x: + I)+C
1 5

D. Elng|x|+ Ic}g(r‘ +I]+C

ANS :

(1)



| A4 Bx+C

Let x(x:+|) Cox * o+l

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

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

A+B5=0
=0
A=1

COn solving these equations, we obtain

A=1,8=—1,andC=0

= log Il—%lﬂg|x2 +1+C

Hence, the correct answer 15 A
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