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Class XII : Maths
Chapter 7 : INTEGRALS

Questions and Solutions | Exercise 7.5 - NCERT Books

Question 1:

. r
[x+ 1}{J:+ 2}
Answer

X A B
xil)(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

Ce)(x+2)  (xt1) | (x42)
X B -1 . 2
= J{H]}(Hz]‘i"‘J{xn} x+2) "

=—log|x +1[+2log|x+2/+C

=log(x+2) —log|x+1+C

22
{x+}+C

(x+1)

=log

Question 2:
1
x' =9

Answer

I _ A N B
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 -l |
“(x+3)(x=3) 6(x+3) 6(x-3)

:=J‘1Jx—f_1+ler
(x*-9) _-[Lﬁ{x+3} 6(x-3) )"

= —%Iog x+3|+%log x-3]+C

1 (x=3)
6'%8|(x+3)"©
Question 3:
3x-1
-D(x-2)(x-3)
Answer
3x-1 A4 B N C
Let (x=1)(x=2)(x=3) (x-=1) (x=2) (x-3)
3x—l=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

i Jx—1 _ 15 N 4

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

3x-1 N L B R
e ” -[{{x-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 . B . C
Lot (F-D)(x=2)(x=3) (x-1) (x-2) (x-3)
v= A(r=2)(x=3)+ Blx=1)(x-3) +C(x-1)(x-2) )

Substituting x = 1, 2, and 3 respectively in equation (1), we obtain
A=l¢ B=-2, andf.".“:i
2 2

) x 3 1 -2 . 3
C(x-D(x-2)(x-3) 2(x-1) (x-2) 2(x-3)

X I 2 30

iy = -

- -‘-{x—l}{x—Z](_r—:i} ) I{Z(r—l) (x-2) 2(x-3)|

:%Iog :r—1|—2I0g|x—2|+%log|.t—3 +C

ix

Question 5:

2x
X 43x+2
Answer
2x _ A N B
Let x4+ 3x+2 [x+]} {x+2]
2x=A(x+2)+B(x+1) (1)

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

Class X1l MATH www.esaral.com 3
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2x -2 4

T (x+2) (1) (x+2)
2x I S N S
:’I(_Hl][ﬂz)d“j{{ﬂz] {m]}“

= 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

2—x A B

“4
Let 1‘(1—2_r] x {]—E_r]

=(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

= ———
x(1-2x) x 1-2x

Substituting in equation (1), we obtain

Class X1l MATH www.esaral.com 4
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I-x* 1 1|2 3
x(1-2x) 2 2|x (1-2x)
1-x' I 1{2 3
- -[x{l—zx}dx: I{E+E[;+I—2x]
2{-12}

=§+mﬂ4—%mﬂr&ﬂ+c

=

log|1 - 2x|+C

_x+| r|x|+
_E og

Question 7:
o
(" +1)(x-1)
Answer

x _ Ax+ B .\ C
Lot {x:+1){x—l} (x:+l] (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,ﬂ:l,arn:l(.":l
2 2 2

From equation (1), we obtain

Class X1l MATH www.esaral.com 5
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1 1 1
x 22 2

(xz+1){x-l]_ xt+1 +[x—l}

X 1 X 1 1 1 ]
- J‘(Jr'?+|][r-1)=_2I.x3+ldr-|-2 J‘.Jr3+ld}r-l-2 x—ldx

:-I I ?x dx + : lm1"x+llﬂgx—l|+C
4 4x"+1 2 2

L 2x
Consider j
+1

v, let (x7 +1) =1 = 2xdy=di
X

= Ix;?i]dx: r:‘l =log 1| = lng|x1 + l|

X 1 3 1 -1 1
=——logx +I‘+§lun x+;|ﬂg|x—1|+C

1 1 5 |
- 21ug‘x—1|— A 10g|.x +1+  tan 'x+C

Question 8:
X
(x- 1y (x+2)
Answer
x A B C

-1y (x+2) (1) (x-1) (x+2)

Let
x=A(x—1)(x+2)+ B{x+2:}+C{I—|}I

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

Class X1l MATH www.esaral.com 6
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A:g um:l-‘.’?:_—2
l;'
. X _ 2 . 2
C(x=1) (x+2) 9(x-1) 3(x-1)" 9(x+2)
" TR
:>Ir-| _1+2} QI{T—I "{_1 I]Zah 9J‘(:¢+2}i

2, 1 1.2, 2/+C
_E“g|"‘_|+§[ﬁ]_§ og|x+2/+

=E'Dgx—_] 1 +
9 x+2| 3(x-1)
Question 9:
Ix+5
X —x —x+1
Answer
3x+5 B Ix+5
xﬁ—x3—x+l_{x—|}:{x+1}
3x+5 A . B . C

x=1) (x+1) (x=1) (x-1)° (x+1)

et (2
3x+5= A{x_])(x+]}+ﬂ{x+I]+(.‘{x—|)1

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‘:—l zmldf_":l
2 2

Class X1l MATH www.esaral.com 7
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. 3x+5 _ N 4 N 1
"{x_|]?[x+1) 2(x—1) [-_|]2 2[x+1}

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

=—Elug|x—l|+4(%)+ilog x+1+C

1 x+1 4

=—log/ |- 4C
(-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 f C

Lo AN -D)(@e43) (x+1) (x-1) " (2643)

= (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+35B)x+(-34+3B-C)
Equating the coefficients of x> and x, we obtain

B——L 4—2 dm:ln‘.f"——E
10 2 3

Class X1l MATH www.esaral.com
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_ 2x-3 R
C(xH)(x=1)(2x+3)  2(x+1) r—]} 5(2x+3]

2x—3
R "f{m} o2 s [y

5
=" loglx+1—-— B x+3
log x+1 | Iog|,x 1| szlug|2t+|

5 1 12
==—loglx+1——loglx—1—-—log 2x+3+C
2 g 10 g| | 5 g|

Question 11:
S5x
(x+1)(x" -4)
Answer
5x _ S5x
{x+1}{x:—4) (x+1)(x+2)(x-2)
Sx - A N B . C
Let [x+1}{x+2](x—2} I:_r+1] [1‘+2} (_r—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
A4=> B=-> amdC=>
3 2
) 5x __ 5 3 N 5
C(x+1)(x+2)(x-2) 3x+1} 2(r+2 ) 6(x-2)
1
= -2 2 [——d
I,m } j{x+|} f(xn -[(.x—z}x

= 5]0g|x+l —%Iog _r+2|+glug|x—2|+(j

Question 12:

o x+1

x =1

Class X1l MATH www.esaral.com
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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

P ax+l 2x+1
=X+

Y-l Xl
2x+1 A B
5 = +
Lot x -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 p
Cx e x+l - 1 3
ol 2(xt)  2(xmt)
X +x+1
:‘;_“ e dx = Ixcir+ Ix+| j{r—l
=x—_+%|0g|x+1|+%|{}gx—l|+f
Question 13:
2
(1-x)(1+x7)
Answer

2 _ 4 +Bcc+C
(1=x)(1+x7) (1-x) (1+x7)
2= A(1+x" )+ (Bx+C)(1-x)
2=A+Ax' +Bx—Bx" +C—-Cx

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

Let

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

Class X1l MATH www.esaral.com 10
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On solving these equations, we obtain
A=1,B=1,andC=1

. 1 s x+1
”{l—x}(l+x:)_1—x ] +x°
2 o | % ) |
N J.(]—X]{Hx!)aﬁ_ Il—xdr+-|-l+x2 dl+-l.|+x3dx

1 : I+ 2x |
:_I_r—l -+§ J-I+.':3uﬁr_|- J’l+x3"£x

=—log|x - I|+%Iog I+_r2|+lan" x+C

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

5

Answer
Let Jx—lﬁ: A y B :
(x+2)  (¥+2) (x+2)

:>31—I=A(1-+2}+B

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

2A+B=-1>B=-7

Class X1l MATH www.esaral.com 11
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3 7

Ix-

, I
C(x2) (x+2) (xs2)

3x-1 1 x '
- j-(Hz]’ ﬂBr:3j{x+2]dx_TJ‘[JL-Jrz)l &

=3lng|x+2|— ?[(.:‘_—4-12]]+{1

=3|ﬂg|x+2|+i+c

(x+2)

Question 15:
1
=1
Answer
1 1 1

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

| A B Cx+D
Let - o

) (-n(1+x) (o) (=) (1)
L= A(x=1)(x" +1)+ B(x+1)(x" +1)+(Cx + D)(x* -1
1= .4(x:"+.1'—_r" —l)+ B[x" +x+x2+l)+i”_“_1c3 +Dx* =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=0

-A+B+D=10

A+B-C=10

-A+B-D=1

On solving these equations, we obtain

A:—l,b':l,{?:[}, and L}:—]
4 4

2

Class X1l MATH www.esaral.com
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] -1 ] |

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

1 1 1 1
= de=——loglx=1|+=loglx-1|-—tan' x+ C
j‘x*—l 4 g| | 4 g| | 2
] x—=1 1 | .
=—log|——|-—tan x+C
4 x+1
Question 16:

x(x"+1
( g ] [Hint: multiply numerator and denominator by x” ~* and put x” = t]
Answer
1
.T(x” +1]
Multiplying numerator and denominator by x” ~ !, we obtain

-I t” | x.lr |

x(x”+l) x"".‘c{x”-irl) x"(x"+l)

Letx" =t = x"dv =dt

e SR T
N J-x(x"+l]dr_ j-x”{x”H}dx_ n L{Hl]dlr

L B
te+1) 1 (1+1)
I=A(1+1)+ Bt (1)

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

:'tl::+l} t(1+1)

Class X1l MATH www.esaral.com 13
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I 1 ¢l I
- I.r(x"ﬂ}dl_»_:jlr{ml]]'i)‘
1
= ;I:lug|f|—|ug|r+l|]+l:

= l log|x"| = log|x" +1 |+ C
H

n

:llog +C

n

Question 17:

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

[Hint: Put sin x = £]
Answer

COsX
(1-sinx)(2-sinx)
Let sinx=¢f = cosxdr=dt

dt

'I-(I—sinx}{_l—sinx}irz j{l—r){l—r]

Let ! = 4 + b
(=01 (-1 ()
I=A(2—f}+£s‘{1—f) {]}
Substituting £ = 2 and then t = 1 in equation (1), we obtain
A=1land B= -1
1 1 1

-Nz-0) (1= (2-1)

Class X1l MATH www.esaral.com 14
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COsx l 1
dy= |4 ———— 1t
:}I{l—sin,r][?.—sinx] ! J{I—lr [2—!]}"
:—Ing|l—{|+lng|2—.‘|+C

= log - +C
_ IGE‘Z—slinx -
I—sinx
Question 18:
(2" +1)(x7 +2)
{xl +3}{x3 + 4}
Answer
(x+1)(x+2)  (4x7+10)
(x: +3}{x3 +4] N (xz +3}(,w:2 + 4}
Let dx- +10 =Ax+B Cx+D

S " +
{.Tz +3)(x‘ +4) (x‘ +3) (x"‘ +4]
4x* +10=(Ax+ B)(x* +4)+(Cx+ D)(x* +3)
4x* +10= Ax® +4Ax+ By’ +4B+Cx* +3Cx+ Dx* +3D
43 +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,and D=6
4x" +10 -2 6

C(ees)(ea) (¥ 3) (¢ +9)

Class X1l MATH www.esaral.com 15
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(x*+3)(x* +4)

(fﬂ)(x:w)_]_[(l-z s ]

2
—x+—tan’' = _3tan' T 4C
J 3
Question 19:
2x
[.‘E: +])(,1;3 +3)
Answer
2x
(" +1)(x"+3)
Let x> = t = 2x dx = dt
2x dt
dy = i
I(f+1](x3+3} JI[J'+I][.'+3} (1)
1 A B
Le -
Y (+3) (21) (1+3)
1= A(r+3)+B(t+1) (1)

Substituting t = =3 and t = —1 in equation (1), we obtain

Class X1l MATH www.esaral.com 16
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TN (+3) 2(e+1) 2(1+3)

:”I;, +1 (r +3) =j{ fl+1} flﬂ)}(

2
| i+1
=—log|—1|+C
2 E'r
| xt+1
=—log C
2 . 43

Question 20:

1
.r[f—]}
Answer

1

.r(f—]}

) {:+])|—;10g|r+3|+[‘

Multiplying numerator and denominator by x3, we obtain

| %

x(xt - 1) s (x' - ]}

dr:I ; x cdx

Ix{f—l) - x [IJ' —1)

Let x* = t = 4x3dx = dt

1 1 dt
'[.t(x*—l)dxzzjr{r—l}

Class X1l MATH www.esaral.com 17
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l A B
TP SR PO
1= A(t-1)+ Bt (1)

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

+
te+1) ¢ 11

= j‘ﬁu’r:%j{?+i

= %[—]og|r|+log|:—]|]+f‘

|

L og]t!
4

—|+C
f

r-|
x =1

+C

—llo
4 loe

F]
¥

Question 21:
1
e —1
{ ] [Hint: Put ¥ = t]
Answer
1

@)

Let e =t = e*dx =dt

— ;dx: Lxﬂ:j ] I
e =1 “t-1 t(t=1)

Class X1l MATH www.esaral.com 18
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g 1 4. B
te=1) ¢ -1
1=A(r=1)+ Br (1)

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

=4
te=1) ¢ -1

Question 22:

xdly
I—{_r_ )(x-2) equals

(x-1)
x=-2

log +C

A.

log

lo [":_IT
B x=2
C.

b. log|(x—1)(x-2)|+C

Answer

x 4 N B
x=1)(x-2) (x-1) (x-2)
x=A(x-2)+B(x-1) (1)

Let
(

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

Class X1l MATH www.esaral.com 19
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X 1 2

G2 () ()

X I S Y

= e {(r—n (r—ﬂ}_}“'
= —log|x~1|+2log|x-2|+C
(x-2)

x-=1

+C

=log

Hence, the correct Answer is B.

Question 23:

I.dx equals
,r[_x3+|]

I 3
log|x| = —log(x C
A ng|r| 2 ng(r +l)+

]ug|x| +%Ic}g{x: 1 I] +C

—1ng|x| +%|0g(x: +]}+C

1 5
5. > |<'.|g|x| + Ing{x' + l] +C

Answer

Let 1 =£ Bx+C

.r(.r:+l) x ! P

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

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

A+B=0
cC=0
A=1

On solving these equations, we obtain
A=1,B=-1,andC=0

R S S

‘ x[x1+]) X x o+l

=log I|—%lﬂg|x2 +1+C

Hence, the correct Answer is A.

Class X1l MATH www.esaral.com 20
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