RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

EXERCISE 19.29

Evaluate the following integrals:
—_—
1. /(:t:+ 1)yva2 —xz+ ldx

Solution:

2Lz
Letusassumex+1—ldx(7{ X+ 1)+

d d d
= x+ 1=l[—(x2)——x(x)+£(l)]+ 0

n—1

n
(X ) = nx and derivative of a constant is 0.

We know ax
=x+1=A(2x*1-1+0)+p

=xXx+1=A(2x—-1)+p

=x+1=2+p—A

Comparing the coefficient of x on both sides, we get

i
Ehzlzrlzi

Comparing the constant on both sides, we get

p—A=1

L 1
— —_— =
75

3

1 3
Hence, we have X T 1 = ;21 +7

Substituting this value in |, we can write the integral as

I—J-[E(Ex 1) + ]«\fx?—x+ 1dx
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1 — 3 —
:~I=J-[E(2x— 1)yx2—x+ l+£~¢x2—x+l dx

1 R 3 —mM —
= 1= J-E(EX— 1)yx2—x+ ldx+ J-vaz—x+ 1dx
1 ——— 3 ———
== EJ-[EX— 1yx2—x+ 1dx+ EJ-\"XE_X-I_ 1dx

Lot = ;f(Ex— DVxZ —x+ 1dx

Now, putx*—x+1=t
= (2x— 1) dx = dt (Differentiating both sides)

Substituting this value in Iy, we can write

Il=%f~ﬁdt
1[ 1
::~11=5J-tzdt
n+i
Weknawthatfx“dx:tﬂ—FC
=1 = t%ﬂ +C
L2 %+1
3
1/ tz
=;~Il=§ ?)—i-l:
2
1 23
=;~Il=£><§t2+c
13
=;~Il=§t2-|—c

1 3
.-.11=§[x2—x-|— 1)z+c

3
Lot 12 =5fw.,“x2—x+ 1dx
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xz—x+1=xz—E(X)G)+(E)2—(3)2+l

We can write 2

1\ (V3Y
?— +1=( ——) + | =
= X X X 2 2

Hence, we can write |; as

3 1(5) o

2
J V2 +aZdx = Vx?+a? + ~ln[x +VxZ + 2%+ ¢

We know that

> 1,

HE=P, 1.°
( ;»:E} l(x ) '

2 1~|| 2

()

+ - -1n

3
2

(=D =D+ (D)

3M2x—-1 ———— 3 1 ————
=;~Iz=£[ 2 \;x?—x+1+—111|x—£+«¢x2—x+1]+c

3 — 9 1 ————
=1, =§[Ex—l)vx?—x+1+ﬁlll|x—£+ JxZ—x+ 1|+n:

Substituting I, and Iz in |, we get
1, 3 3 — 9 [ —
I=§(x - X+ 1)2+§(2x—1)\;:{?—x+l+ﬁln|x—£+vx2—x+l +c
Thus,
2
f[}{-l-l)\.-’}{z—x-l-1dX=%[XE—X—Fl)E—i-S(?.X—l)\.-’Xz—X-I-l-l-

%lnlx—i—hﬁx?—x-l—l +c
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2. /(:I:—I— 1)y/2x% + 3 dx

Solution:

Let | = [ (x+ 1)V2x2 + 3dx

— a2
Jar ueassame X T 1= A (2" +3) +

=2x+1= A[%(2x2)+%(3)]+ u

ey =}\[2%(x2)+;—x(3)]+u

a

ny n-1
We know dx (x") = nx

and derivative of a constant is O.
=>x+1=A(2x2x*1+0)+p

=>x+1=A4x)+n

=X+ 1= 4+ 1

Comparing the coefficient of x on both sides, we get

1
aMm=1=r=3

Comparing the constant on both sides, we get

1

IA=1= L 4
Comparing the constant on both sides, we get
p=1

Xx+1= i(4x) +1

Hence, we have

Substituting this value in |, we can write the integral as

= f [%(4)()-!— 1]@@

= 1= ”%(4:()\/2:(%3 +2x2 + S]dx
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1 — —
== J-E(4x)v2x2+3dx+f\f2x2 + 3dx

1 — —
== EJ-("—}X)V 2x2 4+ 3dx + J- V2x2 + 3dx

1
et 11 =7 [(4x)v2x2 + 3dx

Now, put 2x*+3 =t
= (4x) dx = dt (Differentiating both sides)

Substituting this value in |y, we can write

1
I, =— | tdt
-1,

1 1

Iﬂ +1

n —
We kn-::v'u'l.rthatf}I dx = n+1 i C
1 t%+1.
>L=—|+—|+c
4|1
2+1
3
1( t2
2
I L 2tE+
=, ==-x—-1tZ+cC
17473
1 3
=, =—-tz4+cC
16

3
8 E(EXE +3)z+c
Lot I, = [ V2x2 + 3dx

2 _ 2,3
Wecanwritezx +3_2(X +2)



RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

2
’3
=2x°+3=2[x"+ 3

Hence, we can write I; as

2

3 | 2
I =J- 2lx2+ — dx 3
2 2 :*Iz=\."EJ- X2+ j; dx

N

2
JVxZ+a%dx =-VxZ+a% + Snlx +Vx2 + 22| + ¢

We know that
2
In|x+

r 2
[ 5 (E) ]
X 3 2 3
:;12:&5 X2+‘£ + - x?+\£ +c
N

L vzlE e 2 dm+ [x2 42|+

= — — X — 1 —1In|X X = C

25V 5 2" 2 2

z > In [x + 2+3 +
Inx X - C

242 2% 2 2

=L =V2|—=42x2+3 +
X 3 3
— ’
==y 2%2+3+—Inlx+ [x2+—-|+c

Substituting 1; and Iz in |, we get

1 3 X — 3 3
[=—(2x*+3)2+-y2x2+3+—=In|x + ’x2+—+c

Thus,

=3
[(x+ 1)w.,’2x2+3dx=é(2x2+3)5+§\,’2x2 +3+2i§111 +c
N

X+ ||X2+§
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3. [(2:;:, —5)V2 + 3z — x2dx

Solution:
et = [(2x—5)V2 + 3x — xZdx

_e_134 2
Let us assume 2X ~ 5 = A5 (2 +3x—x%) +p

d d d
—c—73l— el (%2
=2x—5=2A dx(2)+dX[3:{) = (x )]+ L

d d d
= 2x—5 :‘1[&(2” 3E(X)—E(xﬂ)]+ "

n—1

d
dx and derivative of a constant is 0.

We know & (X ) = IX
=2X-5=A0+3-2x*Y+pn

= 2X-5=A(3-2%x)+p

=X-5=-2+3\+

Comparing the coefficient of x on both sides, we get
-2A=2=A=-1

Comparing the constant on both sides, we get
3A+pn=-5

= 3(-1)+pu=-">5

=-3+nu=-5

Lp=-2

Hence, we have 2Xx —5 = —(3—2x) —2

Substituting this value in |, we can write the integral as

I=J-[—(3—2x)—2]v2+3x—x2dx

1= “—(3 —2x)y2 + 3x —x2 — 2,/2 + 3x — x2| dx
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== —J-[B— 2x)42+ BX—xﬂdx—J-ZVZ-I— 3x — x2dx

== —J-(?:—EX)VE-F BX—xzdx—EJ-v2+3x—x2dx

Let11=—f(3—2X)wE+3x—xzdx

Now, put 2 +3x—x*=t

= (3 — 2x) dx = dt (Differentiating both sides)

Substituting this value in |, we can write

1

xll-l'J.

n _
We knowthatfx dx = n+1 +C

=L =—7+¢

2
= Il= —Et

2 3

2 3
.-.11=—§(2+ 3x—x%)z+c

let o = —2 [ V2 + 3x — x2dx

We canwrite 2 +3x —x* = —(x*-3x - 2)
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3
=~,~2+3x—x2=—x2—2(x)(5)+(
23w = —|(x-3) -2
= — = — —— ] —=
X—X X 2 )
2 an—x=—|(x-3) -
= — = — -] - —
X—X X 2 )
24 3x—x? == ( 3)2
= — = — — -
X—X 1 X 2

2

Hence, we can write |; as

=/ ()

e —— x a® | _4x
JVa? =x?dx=-a? —x2+ sint -+
a

()

17\ 3\2
=2+3x—x*= (L) _(X_E)

X

We have
' 17\ '
3 N2/ 3
=[,=-2 (X_E) V17 2—(X—§)2+( ’ ) sin~* ) +c
2 2 2 2 2 V17
2
X—3 17 2x—3
:Iz=—2_ 2 VE+3X—X2+ESHI_1( Ny )]+c
1 17 2x—3
w Iy = —EKEX—B)v2+ 3:{—:{2—?5111‘1( Y )+c

Substituting I; and |>

2 31
I=—§(2+ 3X—X2)2—E[EX—3)

Thus,

inl, we get

17 2Xx—3
\;2+3x—x2—Tsin‘1( )+c

V17
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2
[(2x—5)V2+3x—x2dx = —=(2+3x —x?): — - (2x— 3)V2 + 3x — X7 —
17 . _j (2x-3
2 51 (—'ﬁ)—i_ C

N
4. /(m+2)\;m2+m—l—ldm
Solution:

et ] = [(x+ 2)VxZ+ x+ 1dx

— 29 (x2
letusassume X T2 = A5 (X" +x+ D+

d d d
:~x+2=l[ﬁ(x2)+£[x)+ﬁ[l)]+ "

d
We know dx

n—1
and derivative of a constant is 0.

(x™) = nx
=X+2=A(2*1+1+0)+p
=X+2=A[2x+1)+pn
=>Xt2=2Mx+A+H

Comparing the coefficient of x on both sides, we get

1
2?#.:1:-}“:5

Comparing the constant on both sides, we get

A+p=2

1 3
Hence, we have X 2 = ;(2x+ 1)+

Substituting this value in |, we can write the integral as
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1 3
l=f[§(2x+ 1)+§]1/x2 +x + 1dx
1 3
=>I=f[§(2x+ 1)1/x2+x+1+§\/x2+x+1]dx

1 3
='»I=j§(2x+ 1)Jyx2+x+ 1dx+f5\/x2+x+ 1dx
1 3
= I=EJ(2x+ 1)Jx2+x+ 1dx+§f\/x2+x+ 1dx
ret =§f(2x+ DVx2+ x+ 1dx

Now, putx*+x+1=t
= (2x + 1) dx = dt (Differentiating both sides)

Substituting this value in I;, we can write

1
2
I - 1cl
=B =5 |[Fzdt
i B
xll'H.
n ——
We knowthatfx dx = n+1 T
1
i 1§ 17
=1, == =3
2\1
2+1
3
1/( t2
2
1 23
1 3
=L =ztz+c
173

1 2
S =§{:XE+X+ 1)z+c



RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

3
Lot I2 =5fw.,’xﬂ-|—x—l— 1dx

We can write X?+x+1=x"+2(x) G) + G)z - (2)2 +1

21
Z
=X +x+1=(x—|——) ——+1

2/ 4

‘+x+1 (+1)2+3
= X"+ X =|{x+3 —
2/ 4

1\ (V3Y
‘4 +1=( +—) + | =
= X X X 2 )

Hence, we can write I; as

) -

2
vxZ+atdx= gy’}ﬂ +aZ+ El?1n|:k;+ VX2 +aZ|+c

We know that f
1
L3 (X+§) ( +1)2+ K]
— _ — - N
2737 2 Ty 2

2], (el j(@)i(ﬁ)z .

2 2

3r2x+1 ——— 3 1 —
=:~Iz=£[ 2 vx2+x+l+§111|x+i+yx2+x-|—l”-|—c

3 — 9 1 —
= 1, =§[2x+ l)vx2+x+l+ﬁln|x+£+ JXZ 4+ xR+ 1|+c

Substituting I, and lz in |, we get
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1 : 3 —— 9 1 —
I=§(x2+x+ 1)§+§(2x+1)vx2+x+l+ﬁln X+o+yxP+x+1+c

Thus,

=3
[(x+2)VxZ+x+ 1dx = Elﬁx2+x+ l)E+§(2x+ DVxZ+x+ 1+
%111|x+$+wjx? +x+1|4+cC
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