RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

EXERCISE 19.20

Evaluate the following integrals:

2
+z+1
1,/E__£__dm

T2 —
Solution:
X2 +x+1
) [ = dx
Given f x*—x

Expressing the integral
x?2+x+1
——dx

(x—1)x

2x+1
= J-((X Dx + 1)dx

J’EX-I—]. fld
= - X

j" 2x+1

Consider & (x-1)x

By partial fraction decomposition,

2x+1 A B

= = +
(x—1)x x—1 x

= 2X+1=Ax+B(x—1)
= 2X+1=Ax+Bx—B

= 2x+1=(A+B)x—B
“B=-landA+B=2

SA=2+1=3

- 2x+1
Thus, (x-1)x

3
1
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f mpmdx=lQ®ds+ [ o —

Rix)
ax+bx+c
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=;~J-[ > —E)dx
Xx—1 x

1 1
=;~3J- dx—J-—dx
¥x—1 X

f 1
Consider ¥ x-1

dx

Substitute u=x—1 = dx =du.

1 1
=:~J- d:{:f—du
x—1 u

f%dx = loglx| + ¢

We know that

1
J-Edu = loglu| = log|x — 1]

Then,

3 [~ ax— [ = ax = 300glx— 1) - [ S.ax
= P 7 dx= (log|x ) s

= 3(loglx — 1|) — loglx|

J" 2x+1
(x—1)x

dx = 3(loglx — 1|) — loglx|

Then,

J- ! dx+J-1 dx = 3(10glx—l|)—10glx|+fl dx
= =
(x— 1)x

We know that J 1 dx=x+c¢

f2”1d+f1d — 3(loglx — 1]) — log|x| + x+
ol eyl x = 3(loglx oglx| + x+ ¢

= xzﬂzldx = —log|x| + x+ 3(log|lx — 1|) + ¢

x2 —

2
—1
2. [$dm
J 24+ —6
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Solution:
. f % +x—1
Consider x? +x—6
P(x) R(x)
Expressing the integral f ax? +bx+c dx = IQ(X) dx + j ax?+bx+c

letx*+x—1=x*+x—6+5
J’x2+x—1d J’ x2+x—6+ 5 i
—" _ =
xz—l—x—éx X2+x—6 X?4+x-—6 X
[ (re=s+1)
) \xz+x—6 X
o[ (as [ 10
N X2+ X—6 X

J‘ 1
Consider ¥ x2+x-6

Factorizing the denominatar,

1 1
———dx = J- d
:.J-XE+X—6 (x—2)(x+3) X
By partial fraction decomposition,

1 A N B
= =
(x—2)(x+3) x—-2 x+3

=1=A(x+3)+B(x—2)

= 1=Ax+3A+Bx—2B
=(A+B)x+(3A—2B)
= ThenA+B=0...(1)
And3A-2B=1..(2)
Solving (1) and (2),
2x(1)>2A+2B=0
1x(2)>3A-2B=1
5A=1
~A=1/5
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Substituting A value in (1),
=A+B=0

=1/5+B=0
“B=-1/5

1 1 1

Thus, =2)(x+3) T 5(x-2) 5(x+3)

1J- 1 1J- 1
5 x—2%"5)x+3%

letx—2=u—>dx=du
Andx+3=v—>dx=dv.

IJ’ZI.I[1 1J’lId
=}5 u s 51 v i
We know that
= logul 2 ~1oglvi
ﬁ_ .

5t:rgu Eva

11 | 2| 11 |x + 3|
=~,~50gx 5ng:<

1
= E(loglx— 2| —log|x+ 3])

Then,

f]—lcdx = loglx| + ¢

1 1
= SJ-(m) dx + J- 1dx=5 (E(lﬂglx— 2| — log|x + 3|))+ J- 1dx

We know that | 1 dx=x+¢

= (log|lx — 2| —log|x+ 3|) +x +c

‘(z X—
=22 4x = —loglx + 3| +x + loglx— 2| + ¢

X% +x—6

Orl=log|(x-2)/(x+3)] +x+c
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(1 — a?)
") 21— 2x)
Solution:
=f 1-x*
Given (1-2x)x
x:—1
Rewriting, we get * =(2x-1)
P(x) _ R(x)
Expressing the integralfax2+bx+cdx =Jedx+ ] ax2+bx+cdx
J’ x?—1 i J’( X—2 +l)d
= | ————dx = S
x2x—1) o J\x(zx—1n " 2/
- f X2 g f 14
“2)x@x—n " "2 F
x—2
Consider ~ x(2x-1)

By partial fraction decomposition,

X—2 A_I_ B
= 4
x(2x—1) x 2x-—1

=x—2=A(2x—1)+ Bx
= xXx—2=2Ax—A+Bx
=xXx—2=(2A+B)x—A
“~A=2and 2A+B=1

wB=1-4=-3

2

Thus, = x(2x—1) T
3

- J
2x—1
1
= EJ-_dX_SJ-
X

3
2x—1

Xx—2

2
(——

" )dx

1
x—1

dx
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J’ -

Consider

1
We know that / Ldx= loglx| + ¢

1
= J-de = log|x|

1
And consider f zx—1dx

letu=2x—-1->dx=1/2du

J’ 1 d_:LJ’:Ld
7 -1 T g™

de loglx| + ¢

We know that

J' 10g|u| lnglzx— 1]
= —
2
Then,
J-X{EX 1)‘:1})i EJ- B J-x—l
log|2x — 1|
= 2(log|x|) — 3 (T)
Then,

J’xz_ld 1J‘X2d+1J-1d
x0T T 2) xex—- ™ X

1 og|2x — 1|
=3 (EKIGgIXI) -3 (T)) 5 J- 1dx

We know that | 1 dx=x+¢

logx| 3log|2x — 1|
= log|x 2 >

I 1 —x2 4 310g|2X—1|+1 ||+X+
T ) (1 —-2%)x X= 4 ogixl 5T ¢
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2
-+ 1
4./ dr
J 2 —5xr 4+ 6

Solution:

un=x?—-5x+6—-dx= l_du
I_ 2x-5

J’ 2x—5 J’EX—S 1 q
[x2—5}1+6) 0 2x—5 1
1
=J-—du
u

We know that

f]—l{dx= log|x| + c

1
= J-adu = lgglul = lﬂglxz— bx+ E!I

i
Now cc:-nsiderj X —Sx+6

1 1
————dx = J- d
:>J-x2—5x+6 (x—3)(x—2) X
By partial fraction decomposition,

1 A N B
= =
(x—3)(x—2) x—3 x-—2

=1=A(x—2)+B(x—3)

= 1=Ax—2A+Bx—3B
=(A+B)x—(2A+3B)

=A+B=0and2A+3B=-1

Solving the two equations,

= A+B=0



RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

SB=-1landA=1
[emaz%- ] (572)
c e k3 Tx=/®

_f 1 d J- L d
~)x—3% x—2
fédx

letu=x—3 > dx=du

1 1
=:~J- dx=f—du
X—3 u

j'idx= loglx| + c

Consider

We know that

1
= J-Hdu =log|u| = log|x— 3|

1
Similarly f x-2

letu=x—2—=dx=du

1 1
:;vJ- dx=J-—dL1
X—2 u

f%dx = log|x| + ¢

We know that
1

= J-Edu =log|u| = log|x — 2|

Then,

[
~ ) x2—5x+6 % (x—3)(x—2) ) x=3" x=2"

=log|x — 3| — log|x — 2|
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J’ x—1 l 2x—5 dx 4+ EJ’ 1 q
= X ———————aX
X2 — 5}{—!—6 (x2—5x—|—6) X2 —bx+6

ztﬂglx —5x+6[)+5 (Gglx 3| —loglx—2|)

log|x? — 5x + 6| N 3loglx— 3| 3loglx —2|
B 2 2 2

Then,

f X+l 5J- x—1 d+f1d
= | —— = -
X2 —5x+6 X X2—5x+6 X X

We know that | 1 dx=x+¢

E..f =1 4 +J-1d
;'l:, —_—
X2 —5x+6 % X
5log|x® —5x + 6| . 15loglx — 3| 15loglx— 2|
- 2 2 a 2

+X+c

3 5loglx — 2|loglx — 3| A 15loglx— 3| 15loglx— 2|

+xX+c
2 2 2

=x—5loglx— 2|+ 10log|x — 3| + ¢

I f AL 5log|x— 2| + 10loglx — 3| +
= | GoEr ™ =X og|x oglx c

2
5. / dx
J 224+ Tz + 10

Solution:
KZ
Given =] x2 +7x410
P(x) R(x)
Expressing the integralfawz+bw+c =JQ@dx+ ] *-:3+bw-:+c

—7x—10
+1)d
:}J-x?—k?x—klﬂ J-(xz—k?x—klﬂ ydx
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29
) dx

J’ Tx + 10 dx + J’ 1d
I RECIL NI X
J‘ Tx+10
Consider ¥ x2+7x+10
7 29
let /X T 10 =7 (2x+7) - 2 and split,
J- 7x+ 10 J’( 7(2x+ 7)
x2+7x+10 © )2 +7x+10)  2(x2+7x + 10)
?J’ 2x+7 q 29 1 q
=— X —— X
2) x2+7x+10 2 Jx24+7x+ 10
j‘ 2x+7
Consider ¥ x2+7x+10
H=x2 47410 dx = —du
Let 2X+T

J’ 2x+7 dx J’Ex—l—? 1 q
it +10) ) u =+ "

1
=J-—du
u

1
We know that f;dx = loglx| + ¢

1
— J-Edu = lgglul = lﬁglxz + Tx+ 1ﬂ|

1
. —dx
Now c0n5|derfx2+?x+m

1 1
dx = J- d
:"J-x2+?x+1n Tl xrE+s T
By partial fraction decomposition,

1 A N B
= =
(x+2)(x+5) x+2 x+5

=1=A(x+2)+B(x+5)
= 1=Ax+2A+Bx+5B
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=A+B=0and 2A+5B=1
Solving the two equations,
=2A+2B=0
2A+5B=1
-3B=-1
“B=1/3andA=-1/3

-1

1

zif@+2iﬁ+5ﬁxzf(mx+m+3@+5ﬂdx

1 1 d+lf 1d

T3 x+29% "3 ) x+5%
fi_
Consider ¥ x+2

letu=x+2 > dx=du

1 1
:f dx=J—du
Xx+2 1

j']—lcdx = loglx| + c

We know that

1
= J-Edu = loglu| = log|x + 2|

o [—dx
Similarly ¥ =+s

letu=x+5->dx=du

1 1
:vJ- dx=f—du
x+5 u

f%dx = log|x| + ¢

We know that

1
= J-Edu = log|u| = log|x + 5|
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Then,

1 17 1 10 1
ﬁfx2+?x+ :Lﬂdx:j(x+2)(x+5)dxz_Efx+2dx+§fx+ 5 4

—loglx + 2| N log|x + 5|

3 3
Then,
J’ X+ 10 dx:EJ’ 2x+7 dx—ﬁ 1 dx
X2+ 7x+ 10 2) x2+7x+ 10 2 ) x2+7x+10
? ( oglx*+ 7x+10]) — E(_ ngl;+ 2l + loglz?— 5|
7 log|x? + 7x + 10| N 29loglx+2| 29log|x+ 5|
2 6 6

Then,

J’ x2 : J‘ 7x+ 10 d+J-1dx
T xat I 10 whxz F7xF10

we Enewrthaalipdx="%"Fr

x4+ 10
:;v—J- dx+J-ldX

x2+7x+ 10
—7log|x®+ 7x+ 10| 29loglx +2| 29log|x+ 5|
= — + +X+C
2 6 6
Hence,
X +2
I= x-—lnglx +?x+1l:||+—||:|g +C

X + 5
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