RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

EXERCISE 19.21

Evaluate the following integrals:

dx

i
-
J Va4 6z + 10

Solution:

X
. I == f I'— dx.
Given Y XE+EN+10

Integral is of form ° v ax*+bx+c

_ 08 a2
Writing numerator as px+q=A [dx (ax” + bx + c)} tu

=px+qg=A(2ax+b)+p
=Xx=A(2x+6)+
~A=1/2andp=-3

Let x = 1/2(2x + 6) — 3 and split,

X 2X+ 6 3
=:~J- dx=J-( — )dx
VXZ+ 6x+ 10 2VxZ+6x+10 x2+6x+ 10

X+ 3 1
=J- dx — SJ- dx
VxZ4+6x+ 10 VxZ+6x+10
K+3

Consider ~ vx*+6x+10

n=x2+6x+10—dx=—du

Let 2x+6
X+ 3 1
= J- dx = J-—du
V24 6x+ 10 2\u

1J‘1d
2 ﬁu
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n+i

[xtdx=>—+c

n+1

We know that

101 1
oo —dqu==(2va
zfﬁd” 2(2“’“)

—Ju=4x2+6x+10
1

Consider = vx*+6x+10

1 1
=;~J- dx=J- dx
Vx2+ 6x+ 10 JE+3)2+1

letu=x+3 > dx=du

1 1
; A
J-J(x+3)2+1 Jwz+1

1
dx =sinh™*x + ¢
We know that f VxE+1
1
= J- ————du = sinh™*(u)
yuz +1
= sinh™(x + 3)
Then,

X X+3 1
:~J- dx=J- dx—BJ- dx
V24 6x+ 10 V24 6x+ 10 V24 6x+ 10

= Jx2+ 6x+ 10 —3sinh }(x+3) + ¢

X
1= J- dx = \'x2 + 6x + 10 — 3sinh (x+ 3) + ¢
V2 + 6x+ 10

5 [ 2z +1 d
L ] :I:
J VrE4+ 22 —1

Solution:
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2x+1

dx

R
Given VxE+2x-1

__P¥4 4%

[—

Integral is of form © vax*+bx+c

_ 04 2
Writing numerator as px+q=A»A Li:-: (ax” + bx + c)} tu

=px+qg=A(2ax+hb)+p
=X+1=A(2x+2)+p
SAh=landp=-1

let 2x + 1= 2x + 2 — 1 and split,

2x+1 q J’( 2x+ 2 1 )d
X = — X
VxZ+ 28 =1 VZ4+2x—1 x24+2x—1
EJ’ x+1 dx 1 q
= — X
Vx2+2x—1 Vx2+2x—1
. x+1 d}s’
Consider = «/x*+2x=1
n=x2+2x—1-dx=—du
Let 2%+2
¥+1 q J’ 1 q
= X= | ——=du
Vx2+2x—1 24/u
lj‘ 1 q
=— | —du
2] u

n+i

[x"dx=>—+c

n+1

We know that
1 1 1
— | —=du==(2vu
:’zf\.,a'ﬁ u=>(2vu)

CErar—
\,,."'ﬁ=~.~.'X2+2X—1

1

Consider = +x*+2x-1
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1 1
= dx=f dx
J-\.'XE-I-EX—]_ ,,\l."'[x-|— 1)2—2

u = . dx = V2du
Let V2

f . J f 2
= X = —u
JE+1)2-2 v2u?—2

1
= | ———du
J-\-le—l

L - -1
We know that I ﬁdx =cosh™x+¢c

1
= | ———du = cosh™*(u
frz—l (W

X+ 1)

= cnsh_l( NG

f 2x+ 1 dx = 2 Xx+1 q J’ L q
= = X — X
Then, Vx2+2x—1 Vvxi+2x—1 VEESE2X-01

Xx+1
=2VXE+EX—1—CDS}1_1( )+c
V2

[ =
Vx2+2x—1

3 r+ 1 d
. T
J V4 + bx —

Solution:

x+1
. D= [—=d&
Given V 4+5x—x

e

f—

Integral is of form ~ vax®*+bx+ec

2x+1
dx = 2{x2+ 2x — l—EOSh_l(

x+1)+
—— C
V2
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Writing numerator as px

=px+g=A(2ax+b)+p

=X+1=A(-2x+5)+u
=-1/2andp=7/2

letx+1=—1/2(-2x+5)+7/2

+q =l{i(axz+ bx + c)}+

7

) dx

2V—x2+ 5x+ 4

j x+1 f -2x+5
_ ( +
\f—x2+5x+4 2V—=x2+5x+4
Hlj —2Xx+ 5 f
== = dx
2) y—=x2+5x+4 2) y—=x2+5x+4
=2X+5
Consider ~  =x*+5x+4
u=—-x2+5x+4->dx= -du
Le —2X+5
—7X b
:f = = —f—du
-x—+5x+4
Il
We ](ﬂo:)!ta'uthat'[x n+1 +c

e j — du = —(2v2)

= —2/—x%+5x+ 4

= dx

Consider ~ v —x*+5x+4

1

-] o= |
’—x2+5x+4 J

Let

dx
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J‘ 1 J‘ Va1l
= dx = | —
J ( 5)2 41 V41— 4102
_X__ +_
4
= | ———du
J-w.,l—uz

We know thatj dx = sin” l(x) tc

2% — 5)

f41

du = sin™? (
v

;'l.' —_—
-J-‘\l...l—u2

Then,
Xx+1 1 —2Xx+5 7 1
:J- dx=—f dx+—f dx
V—x2 4+ 5x+4 2) Jy—x2+5x+4 2) J—x2+5x+4
2Xx—5
=—J-X2+5x+ 4+ ( ( ))—I—c
dx

" ¥+1
...IZJ

7 2X=5
= /- x2+5x+4+2(sin‘1( ))+c

/%2 +5x+4 V4l
4 6r — 5 ;
. H i
Vva3r2 =5z +1
Solution: ]
[ N e N
Given v 3x%-5x+1

Lﬂldx
Integral is of form ~ vax®+bx+c

_q )8 o2
Writing numerator as px+q=A [dx (ax”+ bx + ':)} +

=px+g=A(2ax+b)+p
=6X—-5=A(BXx—-5)+u
SA=landp=0
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n=23x2-5x4 1-dx=—du

Let 6x—5

bx—bh 1
=:~J- dx = J-—du
V3xZ—EBx+ 1 Ju
n+i

xPdx="—+c¢
We know thatj n+1

1
=:~J-‘J,—Edu=(2\ﬁ)+c

=2{3x2—5x+1+c

6Xx — 5 /
--I=J- dx =24/3x2—-5x+1+c
V3xZ2—56x+1

3 +1
5. dx
J B —2x — x4

Solution:
3x+1
o I= [ ———dx
Given y —X*-2x+45

N s S
Integral is of form = ax®+bx+c

— 3 [9 ay2
Writing numerator as px+q=A [d:-: (ax”+ bx + c)} T

=px+q=A(2ax+b)+p
=3x+1=A(-2x—-2)+u
SAh=-3/2andp=-2

let 3x+1=—(3/2) (2x—2) -2

3x+1 —3(=2x—2) 2
= J- dx = J-( — )dx
V—x2—2x+5 2V—=x2—2x+5 V—x2—2x+5

x+1 1
=3J- dx—EJ- dx
V—x2-2x+5 V—x2—-2x+5
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x+1

Consider = + —x*-2x+5

1
—2x-2

Let du
x+1 1
- o= [

u=-x*—2x+5-dx=

Vv—x2—-2x+5 241
lj' 1 q
-2 \u !
n+1i
n _x
We knowthatfx dx = e €
1 1
_ | — .M
S Efﬁdu (Vi)

————x
Consider f W —x*-2x+5

1 1
N ENE
VX2 —2X+5 V6 — (x+1)2

x+1
et W8 dx = Védu

f L d f 6 4
= X = —u
J6— (x+ 1)2 V6 — 6u?

1
= | ———du
J-w.,l—uz

[ ==dx = sin™(x) + ¢

We know that© vi—x

¥+ l)

6

du = sin™? (
v

1
;H —_—
J-‘b..-l—u2

Then,
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3x+1 Xx+1 1
:~J- dx=3f dx—EJ- dx
V—x2—-2x+5 V—x2-2x+5 V—x2—-2x+5

/ — x+1
=-—-3/—x?—-2x+5—2|sin 7z +c
v

3x+1 / __ (xT1
--I=J- dx = =34 —x2—-2x+5—2sin” (—)-I—c

Vv—=x2—-2x+5 1,,."%
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