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CBSE Class-12 Mathematics
NCERT solution
Chapter - 7

Integrals - Exercise 7.5

Integrate the (rational) function in Exercises 1 to 6.

X

1 —— :
[x+1)(x+2)

X A B
ns. - — - = +
(x+1)(x+2) x+1 x+2

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

= x=Ax+2A+Bx+B

Comparing coefficients of x on both sides A + B =1 .....(i1)
Comparing constants 2A + B =0 .....(ii1)

Solving eq. (ii) and (iii), we get A= —1 and B=2

Putting these values of A and B in eq. (i),

X -1 2

: — — = +
[x+1)(x+2) x+1 x+1

1

x+ 2

- .-'I:- . -

A — - fdx =
" (x+1)(x+2) - x+1

o+ :_|' dx

= —log|lx + 1| + 2log|z + 2| + ¢

= log |.T+ 2|: —log |J:+1|+ c
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(x+2)°
]

= lo +c
1

2. —
¥ =9

An&i.ﬂl dx
- x =9

1
= —log
g OF

x—3
x+3

+c

3x—1
3. [ .T—l_.] [._.T— 2..] [ _1’—3_-]

3x—1

S. [ 1’—1] [ e 2] [ e 3]

An

= 3x—1=A(x-2)(x-3)+B(x-1)(x-3)+C(x-1)(x-2)
= 3x—1=A(x" —5x+6)+B(x —4x+3]+C(x" —3x+2]

= 3x—1=Ax"—5Ax+6A +Bx’ —4Bx+3B+ Cx* —3Cx+2C
Comparing coefficients of *:A+B+C=0....... (ii)
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Comparing coefficients of x : -5A-4B-3C=3

— 5A+4B+3C=-3...... (iii)

Comparing constants: 6A + 3B+ 2C=-1 ....... (iv)

On solving eq. (1), (i1) and (iii), we get A=1,B=-5,C=4
Putting the values of A, B and C in eq. (i),

3x—1
[.. 3 -.] [.. — ..] [.. — 3..]

1 -5 4
= - -
x—1 x—2 x-3
r 3x—1 p
; — — - QX
T E ) (x-2)(x3)
- [ deos[— e df e
! x-1 ! x—2 ! x-3
r 3x—1 :
— | ax

' x=0)(x-2)(x-3)
= log |_T—1|—51|:|g |.T— 2|+—11Dg |_T—3|+ c

x

(x—1)(x—2)(x—3)

x

Ans. [.. I_ 1-.] [.. I_ 2..] [.. I_ 3..]

:‘%+B+E ....... 6)

x—1 x—2 x-3

= x=A(x-2)(x-3)+B(x-1){2x-3)+C(x-1)(x—2]}
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= x=A(x =5x+6|+B(x" —4x+3)+C(x" =3x+2)

= x=Ax  —SAx+6A+Bxr —4ABx+3B+Cx’ —3Cx+2C

Comparing coefficients of = :A+B+C=0....... (ii)
Comparing coefficients of x : -5A-4B-3C=1

= 5A+4B+3C=-1..... (iii)

Putting the values of A, B and Cin eq. (1),

x

(x-1){x—2)(x—3)

i v _
———dx
= ‘l[_x—l_] |x—2)[x—3) *
NS RV T S VY B S
2° x—1 " x—2 27 x-3
) v _
— | : — — - ax

(x—1)(x—2 ) x—3])

llDE|T 1|—"1|:|E|1’—”|+EIDE|1’ 3|+f
2 2
2x
5 ——
4+ 5+ 2
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2x

Ans. ——
4+ 3x+2

2x

¥ +2x+x+2

2

x(x+2)+1{ x+2)

2x

(x+1)(x+2)

= A + B we.(d)

r+1 x+2

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

= 2x=Ax+2A+Bx+B

Comparing coefficients of ' on both sidesA+B=2....... (ii)
Comparing constants 2A + B =0 .....(ii1)

Solving eq. (ii) and (iii), we get A= —7? andB=4

Putting these values of A and B in eq. (i),

2x —2 4

: — - = +
[x+1)(x+2) x+1 x+1

- 2."{'

- [+1){x+2]
= —2log|x + 1| + 4log|x + 2| + ¢

= dlog|z + 2| — 2log|z + 1| + ¢

Material downloaded from myCBSEguide.com.

5/29


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

1—x°
w(1—2x)
1—x~
w(1-2x)

1-x°

x—2x

—x* +1
—2x +x

x|
| +A 2 | (Dividing numerator by denominator)

2 x [1-2x)

-|-~"—"_} e

- _* +1=A(1-2x)+Bx
- .
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= —§+1=.at—:m+3x

Comparing coefficients of x on both sides —2A + B= — .....(iii)
¥
Comparing constants A=1 ....... (iv)
. y 3
Solving eq. (ii) and (iii), we get A= { and B= —
5

Putting these values of A and B in eq. (i),

s D ool 3.1 :
= de=|— de+= dx
" x(1-2x]) " X 25 1-2x
_ 3 |1-2]
= log [x|+—=log +c
2 —2—=Coeff of x
3
= log x—zlugll—h’ﬁ:

Putting this value in eq. (i),

- 1—-x

‘ x(1-2x)

-

= % x+log |.T|—%1':'E L—2x]+c

Integrate the following function in Exercises 7 to 12.
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x

7. 73 - ,
[_ x + 1_] |x—1]

* Ax+B . C
A . . ? i 1 - 1 g eeeeees i
ns | x"+1)(x—1) x +1  x=1 @)

= x=(Ax+B)(x—1)+C(x +1]

= y=Ax'—Ax+Bx—B+Cx*+C

Comparing coefficients of _1;:= A+C=0..... (ii)
Comparing coefficients of x,-A+B=1 ....... (iii)
Comparing constant terms,-B+ C=0 ....... (@iv)
: s : - | 1
Solving eq. (i1), (iii) and (iv), we get A= —_  B= — and C= —
2 . .,
-1 1 1
. . . -~ - :'I:- + - -
Putting the values of A, B and C in eq. (i), X _ 2 2 + 2

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

1
; +

X _—1 x 1
+1 2 x-1

1
T (FH)(x-1) 2 A4 2x

-1 2x 1 1
47+l 2 %+

1 X =1 2x 0 1: 1 11
= ;1 'y . ax=— l 5 ax+— l = o+ — I
“lxt+1)(x—1) 4 x +1 27 x+1 2 x—1

ax

- -'|:-

a::"rz_—lln:ng |J:: +1|+étan - x+%lng J:—l|+|:

= | (x" +1)(x—1) 4 2
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— | - 1 _ 4::!'.T=_—11|:|g['x:+1']+ltan'1x+llug .T—1|+|:'.
“lxt+1)(x—1) 4 ' 2 2
— [.ﬂ #_ _ dr=l4ng:r—”—gdng[x:+l}+ltmf4r+c
“|xT+1)(x—-1) 2 4 ' 2
-

(x=1)" (x+2)

x

(x—1)"(x+2)

A B C

= +- T .. (i)
x=1 (x-1) 1

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

= x=Ax"+Ax—2A+Bx+2B+Cx* -2Cx+C

Comparing coefficients of 4~ :A+C=0....... (ii)
Comparing coefficients of x: A+B-2C=1 ....... (iii)
Comparing constants: -2A + 2B+ C=0 ....... (iv)

On solving eq. (1), (i1) and (iii), we get

A=

os}
1]

iy
. C= —
9

Y
Lad | =t

x

Putting the values of A, B and C in eq. (i), - T _
[x—1) [x+2)
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“x—-1) (x+2)

21 1, 1 2001 i
== | — dx+—| - dx—— | dx
9 x—1 3 (x-1)° 9 x+1
21 1| ]. . 1.—: . 21 | J-.r|
== x=ll+=-|lx-1) d&x—— x+a2a|tc

: og |x 3] x—1 X 5 0g |x c
) I[T—J]4 ,

= Zlog _1;—1|+_%—:1Dg _T+2|+|:
9 3(-1)1) 9
2. \

:—ll ."_1 _]. .'+2|_—+ .
g logfe=t|=loglx 2]~ s+
2 v—1 1

= —log S~ c
9 x+2| 3 x-—1)

3x+5
0. -
v —x —x+1
3x+5
Ans. .
v —x —x+1
3x+5

o (x=1)—-1({x-1)

3x+5
(x-1)( -1)
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3x+5
(x-1)(x=1)(x+1)

3x+5
= [.. e 1..] 3 [.. ot 1..]

A B C

= + =+ :
1 ['_.1’—1_']‘ el @)

= 3x+3=A(x—1)(x+1)+B(x+1)+C(x- 1_‘]:
= 3x+5=A(x" —1)+B(x+1)+C(x - 2x+1]

= 3x+5=Ax"—-A+Bx+B+Cx*-2Cx+C

Comparing coefficients of +*:A+C=0....... (ii)
Comparing coefficients of x:B-2C=3 ....... (iii)
Comparing constants: -2A+B+C=5 ....... (iv)

On solving eq. (1), (i1) and (iii), we get A = _Tl B=4,C= %

Putting the values of A, B and C in eq. (i),

3x+3

x —x —x+1

~1 1
.2, 4 3
— + - + —
c—1 1;—1_']‘ v+ 1
- ‘_1|' 1 de+4[ (x-1)" ._—;e'_w;+l|' L &
2 -1 L 27 x+1
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. . =1
x—1
[11 ) +l1|:|g

m 5 ."f+].|+|:

= _—llng |J:—1|+—1
2
4

; —+C
(x-1)

x+1|-log [x—1])-

1,
=;I_.1|:|g
1. |x+1l 4

log . -+
Slx=1 ([ x-1)

~

2x—3

(x" —1)(2x+3)

10.

2xr—3

(x" —1)(2x+3)

Ans.

2x—3

(x—=1)(x+1)(2x+3)

:A+B+C ....... @)

x—1 x+1 2x+3

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

= 2x—3=A(2x +5x+3)+B(2x + x—3)+C( " -1]

= 2x—3=2Ax +5Ax+3A+ 2Bx" +Bx—3B+Cx -C
Comparing coefficients of y*:2A+2B+C=0....... (ii)
Comparing coefficients of x : 5A+B=2....... (ii1)

Comparing constants: 3A-3B-C=-3 ....... (iv)

24

2 | L
@)
1]

On solving eq. (1), (i1) and (iii), we get A = ﬁ B=

L

Putting the values of A, B and C in eq. (1),
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2x—3
(" —1)(2x+3)
-1 5 -24
I Py —
10 , 2 , 3
x—1 x+1 2x+3
r 2x—3 L =101 51 24+ 1
= | = - ax = —| dx+= | dx—— | dx
" =1 (2x+3) 107 x—1 29 x+1 54 2x+3
lug|2x+3|
+€

i 24
x+lf——
| 5 2— Coeff. of x

_—llu:ug |J:—1|+%1|:|g
12
.T+1|—Tl|:|g |2x+3|+|:
>

_—llng|x—1|+§lug

10
= glog|x +1|— %Olog\x —1| - %log\Zx +3|+c

5x

11. [.. I+1..] [-._T: . _1.-]

Y

Ans. [.. J:+ 1..] [-.I: _ _1.-]
B 32X
(e (x+2)(x-2)

C
....... 63

A E
=+ +
x+1 x+2
= Sx=A(x+2)(x—-2)+B(x+1){x-2)+C(x+1)(x+2)

=2

= x=A(x —4|+B(x —x—-2|+C[x +3x+12)
13/29

= x=Ax —4A+Bxr —Bx—2B+Cx  +3Cx+2C
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L:A++B+C=0....... (ii)

Comparing coefficients of +
=5....... (iii)

(iv)

Comparing coefficients of x : -B + 3C=5
Comparing constants: -4A - 2B +2C=0

.:
On solving eq. (1), (i1) and (iii), we get A = é B=

Putting the values of A, B and C in eq. (i)

2X

(x+1)(x" —4)

Ans. ___
x =1

[On dividing numerator by denominator]

2x+1

Let —
=1
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) 2x+1
C(x+1)(x-1)

= A + B . (ii)

¥+1 x-1

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

= 2x+1l=Ax-A-Bx+B
Comparing coefficientsof x : A+B=2....... (iii)

Comparing constants: -A+B =1 ....... (iv)

1 3
On solving eq. (iii) and (iv), we get A = = B= =

AL A

x+1 x-1

Putting this value in eq. (i),

v +x+1
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-
&

= i+11|:|g |I+1|+Elng |.T—1|+ c
7 9 ..

Integrate the following function in Exercises 13 to 17.

-

13. - . K
(I-x)(1+x7)

~

Ans. - — E
(1) (1427

A Bx+C ,
= + — e 1)
1—x 1+
= 2 =A(l+x" |+(Bx+C){1-x)
= 2 =A+AY+Bx-Bxr'+C-Cx

Comparing the coefficients of ++ A-B=0....... (ii)
Comparing the coefficients of x* B-C=0....... (ii1)
Comparing constants A+C=2 ....... (iv)

On solving eq. (ii), (iii) and (iv), we get A=1,B=1,C=1
Putting these values of A, B and C in eq. (i),

2 !

— +
I=x)[1+x") 1-x 1+x

1 x 1 1 1 2x 1
= = o
l-x 1+x 1+x 1-x 2 1+x 1+
- 1 o 1s 2x N | )
= | de+— | - dx+ | — dx
- 1—x 25 1+ x “1+x
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10g|1—.1’| 1 , 1
+—log |1+ f|+tan x+e¢
—1— Coeff . of x 2

1. . . )
—log |1—I|+;1ng[1+ ¥ |+tan” x+e

3x—1
14. — =
|x+2)

- 3x—-1
Ans.Letl= | — dx . @A)
T (x+2)

Putting v+ 2 =+

—= x=r—1
dx
at

= dx=dr

Putting this value in eq. (i),

at

-3(¢-2)-1
I= l—"'

1l
—
F

L=

I
i
b
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= 31Dg|r|—7r—l+|:

= 31|:ng|z.‘|+i+|:
3

+ &

= 31Dg|x+ 2|+
x+2

(x* —1)(x" +1)

Putting x: =V, —3
x —1

) 1 _A B
(=D (p+1) y-1 p+l

= 1=A(y+1)+B(y-1}
= 1=Ayv+A+Bv-B
Comparing the coefficientsof ' A+B=0...... (i)

Comparing constants A-B=1 ....... (ii1)
, y 1
On solving the eq. (ii) and (iil), we get A= —_ B =
¥

Putting the values of A, Band } in eq. (1),
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- 1 ]
Ans. Let] = l— ax
“x|x +1)

Multiplying both numerator and denominator by ;"

ﬂl- i 3 ' .
—|x +1)=mnx" |

dx " |
- ! i
I: | !-'_1 i . K al:':
“nx x| x +1)
1, ™!

=~ | ———dx ... @)
nt x |x +1}

Putting _'||_’?' =f

r-1 dt
= Hx  =—
ax

= ™ de =gt
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.. From eq. (),

1, ot
ne t(r+1)

1 1 i
= — —'ﬂlr
n- fr+1)

lpe+1-1
:_—ﬂlr
n- Hr+1)

1~ 41 ¢

—| =4t
n-tle+1) rlz+1)

= lI_lnzng |z.‘|—1|:|g |z.‘+1|j +c

[

1_ o b 7
= —| log J:'|—1|:|g .T'+1| I+ c
M- -
1 x"
= —log|——|+¢
4 x +1
COS X

" (1-sinx)(2—sin x)

I- COs X p
Ans.LetI= |- . — . - ax ... 1)
“(1—sin x| 2—sinx)|

Putting sin x=1¢
dt

— COSX=—
ax
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= cosx dx=dr

» 1 )
. F L@, I= 1= — - ar
- rrom et ® ‘II_l—r_][_E—r_]

A 1
2-9-(-1) ,
[1-z)(2—z)

:_I
{ (2-1) (1-7) | .
e - | dt
(1= 2-2) (1-2)(2-2),

&
Ly

1]
| I
—_
[a—
I
M H_
—
I
—
| ]
I
[
S
- —

10g|1—;!.‘| 10g|2—r|
- +c
—1— Coeff. of ¢ -1

—log |1—z.‘|+1|:|g|2—z.‘|+|:

log
“|1l-r

2—sin x

= log +c

l—sinx
Integrate the following function in Exercises 18 to 21.

(x* +1)(x* +2)
18—~
(o +3)(x* +4)

(€ +1)(x +2)
(#+3) (2 +4)

Ans
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Putting x: =1,

(y+1)(¥+2)
(v+3){y+4)

Dividing numerator by denominator,

(€ +1)(x" +2]
(6 +3)(x +4)

(—42-10)
(¥+3)y+4)

...(111)

(~4y-10) A

Let 7 +3) (7 +4) = 13 + e (iv)
= —4y-10=A(yv+4)+B(y+3]

= —4v-10=Av+4A +Bv+3B
Comparing coefficients of }' A+B=—4.......(v)

Comparing constants 4A + 3B =-10 ....... (vi)
On solving eq. (v) and (vi), we get A=2,B=-6
Putting the values of A, Band }' in eq. (iii),
(€ +1)(x +2]

(x +3)(x +4]
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(41 +2)

— — ax
- [_J:‘+3_] [_.T‘+—1_]

2 6
= || 1+ ———— | &
o +3 x+4)
- - 1 i - 1
1+ | ——— dx—6| 57—
- -l’:+|“a@_| "X 4L
1 X 1 X
=x+2 ——tan ' ———6tan  Z+¢
$HB 2 2
2 1 X X
= x+——tan ' —— —3tan ' +¢
NE) NE 2
2x
19, ———————————
| " +1)|x" +3)
- 2x i
Ans. LetI= l ax .. 1)

[r +1HT +3]
Putting v~ =y = 2x dy=drt
. From eq. (1),
dr
" (z+1)(z+3)

2

at
-[r+1Hr+3]

(43 (41
E-l (1 1)(i13) ©
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-

1: (1+3) (z+1)
'E-i[r+1j[r+3] [r+&j[r+3]|

Ea

-

=
k!

- 1 1 |
= —-- | dr
2 e+1) (2+3)

EE

= l| log I+1|—1Dg|r+3|]+c

2'_
1], |e+1]]
= —| log|— |+c
2 [e+3]]
1. | +1
= —log|— +c
2 x* +3
1, [+1)
= —log — |+
2 X +3 )
1
20. — =
x[x* -1)
Ans. LetI = lei’f
" x| x -1}
4x° )
= | — — dx
dx x| x —1]
1 l- 4 .
= — . X..Q
49 (1 -1
T d s oo 5]
i'.'f[xj'—l]:—h" |
al:'i. L E. _|
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dt
dx

= 4y =

= 4x° de=dt

Putting this value in eq. (i),

Hr—n
_ |-r—[z:-—l] s
= tlz—1)
T (1))

: .ldr
;Hr—l] H;—lh

-,
j !

1 lfﬂ_I
[r—l] |

1

1

4..I
e | =t

= lI_lnzng |t —1|-log |z.‘|_|+ c
_1__ -

r—1

21. 7/~
(e -1)

Ans. Let] = |
et —1
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Putting Er =t

At
= € =—
ax

= g dx=dr
o drf
= ax= —
=

~. From eq. (),

o
i—(e-1)

I

©r(z-1)

-

t (r-1)
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=,
h 1
1

&
.

-

[
S

=1 [:I—].]

Le(e-1) 2(2-1) | at

1 1)
——ldr
)

-1

1 . i
—c:_"z.‘—l—ﬂ';!.‘
-1 "t

g I—1|—1|:|g|;!.‘|+|:

r—1

gl—oI|+¢

4

-
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g —1

&

= log +c

Choose the correct answer in each of the Exercise 22 and 23.

- X dx

22. | - — . Is:
| (e—1)(x—2) “TH°
._’—1-:
A) log h—l +C
x—2
S 2
B) log h—-l +C
x—1
" x—1 ,:
(©) log = +C
M) log |[x—1)(x—2)(+C

Ans. Let - _ = e i
ne. =@ [x—1)(x—2) x—-1 =x-2 ®

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

= x=Ax-2A+Bx-B

Comparing coefficientsof x* A+B=1 ....... (ii)
Comparing constants -2A-B =0 ....... (iii)

On solving eq. (i) and (iii), we get A=-1,B =2

Putting these values of A and B in eq. (i),

[ R

X -1

(x-1)(x—2) x-1 x-2
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f—
= | D)

dx = —j

—log |.T—1|+ 2log |J:— 2|+ c

log | x— 2_']: ‘—lng |J:—1| +c

- ,_’:':
e

—

+c
x—1

Therefore, option (B) is correct.

. dx
23. | =/ equals:
“xl x+1) 1

(A) log |x —%mg[f +11+C

(B) log x+%1ug[f +1)+C

© —log |J:|—%1Dg [-..T: +1_']+ C

D) %lng |J:|+1|:|g (2 +1)+C

-1 _
Ans. Letl= | ———— @
" x|x+1]

. 2x ]
= — ax
“ Qxx|x+1)
- 2 )
= | dx (i)

Y25 (3 +1)
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—_ _—

K —[T +1] 2x |
| e

Putting +* = ¢
dt

= 2.": =—
ax

= 2x dx=dt

Putting this value in eq. (i),

- dt
I=|*
- 2r(r+1)
-(t+1)—¢ p
:_l dt
27 rr+1)
NP ¢
I= —| — |
2-:3[_r+1_] r[_r+1_]£
1,71 17
-l — | ar
290 t+1)
17,1 1 ]
= |- dt—|— ar|
217 ¢ S+l

lI_llzng |I|—1|:|g |I+1|_I+ c
3L J

1r . e
~ 21Dg|x‘|—ln:|g[x‘ +1) |+¢

log |_T|—%lng [...T: +1_'] +c

Therefore, option (A) is correct.
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