RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

EAERCISE 19.19

Evaluate the following integrals:

T
1.[ dx
J #2432+ 2

Solution:
Let

x
dx
| J xZ+3x+2

As we can see that there is a term of x in numerator and derivative of x* is also
2x. So there is a chance that we can make substitution for x* + 3x + 2 andit can

be reduced to a fundamental integration.

. = (x®+3x+2) =2x +3

Slet,x=A(2x+3)+B

= X=2Ax +3A+8B

On comparing both sides
We have,2A=1=A=1/2
3A+B=0=>B=-3A=-3/2

Hence,

1 a
Jc E[EK""E}-E
| =

X2 +3x+2
l 2x+3 - E J' 1
sl =27 x243x42 2 < x243x+2

_1J' 2x+3 E J' 1
Let, Iy =27 x2+3x+2  and l; =2 7 x*+3x+2

Now, | = |3 — |, ....equation 1
We will solve |1 and |; individually.
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‘.Ef 2x+3
As, |l = X% +3x+2

letu=x*+3x+2=du=(2x+3)dx

1 pdu
“lyreducesto2” u

Hence,

On substituting value of u, we have:

. %]ng!xz +3x+2|+C

l4 .... EQuation 2

3 1
As, =2 :=+n:+zdx and we don’t have any derivative of function present in

denominator. - we will use some special integrals to solve the problem.

As denominator doesn’t have any square root term. So one of the following
two integrals will use to solve the problem.

X
d

i)J- 1 dx=%lng|x—a‘+(:ii)f : dX=§tan“1(

. +C
= B a x2+ a2 )

Now we have to reduce I, such that it matches with any of above two formes.

We will make to create a complete square so that no individual term of x is
seen in denominator.

3 1
.t Il = 2 K: +3x+2
3 1

'f 2 =rd}{

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

Using: a’ + 2ab + b = (a + b)?

We have:

l

= dx

=2 (=) -()
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I> matches with I xl-:zdx & —lng x+a +C

A | {x*il-rf

E {fl (H';)% +C}

3 2x+3-1
=l = 2x+3+1

2x+2 x+1
= lp= lug 2x+4 e o lﬂg x+2 e ... equation 3
From equation 1:
I=lh—1
Using equation 2 and equation 3:
= 2 3 ol

1=zl::rglJu: + 3x + 2| s log| — | +C

x+1
2'/.1'2+;1:+3dz
Sulution

e,

As we can see that there is a term of x in numerator and derivative of x* is also
2x. So there is a chance that we can make substitution for x* + x + 3 and it can
be reduced to a fundamental integration.

x< -FI:-I-!

s, B (x2+x+3)-2x+1

Slet,x=A(2x+1)+B
=xXx=2Ax+A+B

On comparing both sides

We have,
2A=1=A=1/2
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A+B=0=B=-A=-1/2

Hence,
I—{23¢+1}—
| = X- +%x+3
_J’ 2x+1 lj' 1
=2 x=+t+3 2 7 x24x+3
1 2x+1 1J- 1

|_E‘1:II Iy = E X2 +x+3 and 11 = E X% +X+3
Now, | =1;—1;.... Equation 1

We will solve |1 and |; individually.

EJ' 2x+1
A5|1=2

X +X+3

letu=x’#x+3=du=(2x+1) dx

2 pun
|3 reduces to 2
Hence,
> [ -luglul +C
=2

On substituting the value of u, we have:

- 2
2 log [x*+x+3] +C ....equation 2

Iy =
2 L dx
As, I =27 x®*+x+3  and we don’t have any derivative of function present in

denominator. .. we will use some special integrals to solve the problem.

As denominator doesn’t have any square root term. So one of the following
two integrals will help to solve the problem.

_ 1
D fxz—az

Now we have to reduce |; such that it matches with any of above two forms.

dx=§ tan™* G)+ C

=+ a
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We will make to create a complete square so that no individual term of x is
seen in denominator,

1 1
. II = E J- x2+:-:+3
1 1
- dx
R Lrevercr .y wwr

Using a% + 2ab + b* = (a + b)?

We have
1 1
- dx
2 rfas\E
e () +(F)
- ftan~! (¥) + ¢
I; matche '

class24

I=lh—-1
Using equation 2 and equation 3:

2 2 - i b
=zlng|x +x+ 3| Jutan ( )+C

I Vil

rx—3
3.[ dx
x? 4+ 2x — 4

Solution:

Xx—3
Let] ='r x24+2x-4
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As we can see that there is a term of x in numerator and derivative of x? is also
2x. So there is a chance that we can make substitution for x? + 2x —4 andit can
be reduced to a fundamental integration.

i lﬂI(:«{ +2Xx—4)=2x+2

Slet, x—3=A(2x+2)+B

=X—3=2Ax+2A+B

On comparing both sides we have, 2A=1=A=1/2
2A+B=-3=>B=-3-2A=-4

f 2(2x+2)—4
Hence, | = x*+2x—4

os | —-"':"-l-!l—lt _4'I:=+Ex—4dx

1 2x+2
Let, k =;I N"'l‘h—*dx and ;= '[ X2 +2x—4

Now, | =1, —4l; equation 1

We will solve I; and |, individually.

1, 2x+2
As, |y =2 :.:hzx—-uldl

Letu=x1+2x—4=:du=[2x+2}dx

du

S reduces to 2

du
- = +
Hence, lj=2" u lﬂglul &

On substituting value of u, we have:

% log|x2+2x—4|+C

Iy = ... Equation 2

As, |; = I x=+zx-4 and we don’t have any derivative of function present in
denominator. -+ we will use some special integrals to solve the problem.
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As denominator doesn’t have any square root term. So one of the following

two integrals will sulue the problem.

i)fxiiaz ]ng‘ ‘+Cii)fx2 dx=§tan'1(§)+c

Now we have to reduce |; such that it matches with any of above two forms.

We will make to create a complete square so that no individual term of x is
seen in denominator.

f 1

I, = | o™y I, =7 (x2+2(1) x+(1)2)}- 4 —(1)2

Using a® + 2ab + b? = (a + b)?
We have:

1
I = J ey

., ¥

ch——l og|—

I 1
I; matches with 7 x2-a?
x+1-4%]

-n+1+y5

X+a

... equation 3
From equation 1 we have

=1 -4l

Using equation 2 and equation 3:

x+1—J5
x+1+45

2 i
| = lnglx + 2x — 4| 4(21_,51

h+c

x+1-ﬁ5

e 2 | —
I=zlngix + 2x — 4| “,SIGg

x+14+V5

1 /F 2x — 3 P
"] x2 +6x + 13

Solution:

I 2X—3
Let | = x2+6x+13
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As we can see that there is a term of x in numerator and derivative of x* is also
2x. So there is a chance that we can make a substitution for x* + 6x + 13 and It
can be reduced to a fundamental integration.

Asi(x2+6x+13) —2x+6

s let, 2x—3=A(2x+6)+B
= 2Xx—3=2Ax+6A+B

On comparing both sides
We have, 2A=2=A=1
PA+B=-3=>B=-3-6A=-9

(2x+6)-9

Hence, | = I X2 +6x+13 dx

dx—9

e | 2 I x2+6x+13 n'-l-ﬁx+13

2X+6 1
LEt,]l Jx’-l-ﬁ?ﬁlldhﬂnd _|3.=f13+6x+13dx

Now, | = I — 9, .... Equation 1
We will solve |; and I; individually.

J' 2x+6
AS, l; = ¢ x®+6x+13

Letu=x1+ﬁx+£3=rdu=f2::+51dx
u

~ |y reduces to

f%= loglu| + C

Hence, |1 =
On substituting value of u, we have

2
iy e loglx“+6x+ 13| +C ....equation 2

As, | = f xz+6:-:+13 and we don’t have any derivative of function present in
denominator. .- we will use some special integrals to solve the problem.
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As denominator doesn’t have any square root term. So one of the following
two integrals will solve the problem.

i)fxzi dx——]ng‘ ‘+Cii)fxz+az —%tan'l(:)+c

Now we have to reduce |; such that it matches with any of above two forms.

We will make to create a complete square so that no individual term of x is
seen in denominator.

1
-.1- [1 = J- 3{2+ﬁ.‘-¢+13

/ 1 dx

== {x*+2(3) x+(3)%}+ 13 -(3)=

Using a’ + 2ab + b? = (a + b)?

1

We have l1=".{3+3)"'|‘{2)3 g

) +c

a

3 -1
I, matches with f x> +a? tan (

1(Z2)+cC

From equation 1

Mlh=2 ... 2quation 3
=|; —9l;
Using equation 2 and equation 3:

2 N 1 -1 x+3
|=lnglx +6x + 13| 92tan (2)+C

v _E -1 x+3
|=luglx +6x + 13| ztan (2)+C

5/ k. SRS
") 322 —4x + 3

Solution:
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Let| = I 3x2-4x+3

As we can see that there is a term of x in numerator and derivative of x* is also
2x. So there is a chance that we can make substitution for 3x* —4x + 3 and | can
be reduced to a fundamental integration.

As il (Bx —4x+3)=6x—4

Slet,x—1=A(bx—4)+B
=X—1=6Ax—4A+B

On comparing both sides

We have, 6A=1=A=1/6
—4A+B=-13B==1+4A=-2/6 =-1/3

1 1
J-'(I ﬁl—‘}—ldx
Hence, | =~ 3x*-4x+3
1 Gx—4
o | =EI-3:¢=-4:~:+3 _EIE:*—4H3

6x—4
Let, |y ﬂIEﬂwlﬂidxﬂﬂd b= 31332—4x+3

Now, | = 1; =17 ....equation 1

We will solve |; and |; individually.

‘“I 6x—4
As, l{ =67 3x*—4x+3

Letu=3x"—4x+3=:du=(6x—4) dx

du
~ |y reduces tu 6
Hence,
du
~[2=2 luglu|+{3
Il — E- u

On substituting value of u, we have:
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i log|3x*—4x + 3| +C

Iy = ...equation 2

1 1

E dx — . .
As, |, =3 j ax2-4x+3  and we don’t have any derivative of function present in
denominator. .. we will use some special integrals to solve the problem.

As denominator doesn’t have any square root term. So one of the following
two integrals will solve the problem.

' 1 X—a 1 -
I)fxz-azdx— lng‘ ‘+C11)fxz+azdx—5mn (a)+c

Now we have to reduce |; such that it matches with any of above two forms.

We will make to create a complete square so that no individual term of x is
seen in the denominator

;Ix’—:l:+1 . .
= 3 {on taking 3 common from denominator}

Using a® + 2ab + b’ = [a+|:|)2

j = dx

We have |, = (=3 a) (‘E)

B I T e (E)
I, matches with fx=+==dx a tan a +C
2
1 1 =1 -
o T AN (‘:’") =
-.a II = 3 :

< 575 tan” (h— )+ b 3—113 (3:‘;) . ...equation 3

From equation 1:
I=lh—1I

Using equation 2 and equation 3:
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=

' el - Egi, =1
log|3x® — 4x +3| — 3Z-tan™* (

32

Vs

+ L

class24



