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Exercise 19.1 Page No: 19.4

1. Evaluate the following integrals:

(i) /x“dx

Solution:

Given

f x*dx

Now we have integrate the given function

$4+1
441 +C
5

I
— 1 ¢ (ii) / x5/4dx

Solution:
Given

*dx

wi have to integrate the given fun
5

[
5
S 41

miplifying, we get 1
i s e _d
Lt (i) [ 5ex

Solution:

+C

Given
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1
X_de

We can write given question as

/ x 2dx

Now by integrating, we get

25+
= C
—5+4+1 +
1
== —Z$_4 — C
On simplifying we get
1
=———+C : id
A (iv) = X
Solution:

Given
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lldx

X3

Given equation can be written as

f X7 dx

Now by integrating the above equation we get

3 3
7l +1
o -4
2 2
On simplifying we get On simplifying we get
2 2
=—— 4 C =—— 4 C

vz vz

(v) / 3*dx

Solution:

Given
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f 3%dx

We know that

fa"dx: il +c
log.a

Now by integrating the given equation by using above integration formulae we

get

Solution:

Given
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1
f 3 dx
e
now above equation can be written as

dz
22/3

= /‘:E_Z‘md:r

Now by integrating the above equation we get

2
o 3tl
=—3.; 1€
~2 41

On simplifying
_ 33:% +C (vii) f3““33"dx

Solution:

Given
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/ 32 logy X dy

Given equation can be written as

=f3log3 z2dzx

On simplifying we get

= /mgdm

MNow by integrating the above equation we get

2:3

:?4_(_?

Now by integrating the above equation we get

2:3

=3 +C (viii) /Iugxxdx

Solution:

Given
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/ log, x dx

Given equation can be written as

:/1.@

By integrating we get
=x+C
2. Evaluate:

Solution:

Given
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/’ .f1+£:2052x dx

Given equation can be written as

f 2
f ZL;:Edm [ 1+ cos2A = 2cos? A]

On simplifying, we get

zfcnsxdx :fcosxdx

On integrating On integrating
=smz+C =sinz +C
Solution:
1 — cos2x
ii —dx
@ [ ==
Given

1 —cos2x
,/”‘ 5 dx

Given equation can be written as

2 sin?
= [4/ SI;] mdw [,',l—cos2:c:25in2w]

On simplifying we get

=/sinxdx

On integrating

= —cosz +C



https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/

3. Evaluate:

E.E log = Eﬁ log_x
a1 Tlog, 2 O
etlog.z _ o3log. =

Solution:

Given

Eﬁ log, z 85 log_x
Py Tlog,z O
ellog.z _ o3log. z

i 5
eng ' eng T
- IEl::rg ' _ IEl::rg z

€IndCareer

dz

Above equation can be written as

26 _ 5
2/(—$4_$3)dﬂ:
5

_ [T 4

73

= /mzdm

Now by integrating we get

:ES

:?4_0

Exercise 19.2 Page No: 19.14
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Evaluate the following integrals (1 — 44):

1. ](3;1:\/5+ 4\/51— 5)dx

Solution:

Given
f(sx\/i+4\/i+5)dx
By Splitting, we get,

= f ((3xyx)dx + (4yx)dx + 5dx)
= f3xedx+j4dex+ fsdx

3 1
= Iszdx+f4x§3dx+dex

+1

J'Jhc“d:w;=xll

By using the formula, n+1

3 1
241 =41
3xz 4xz2

- T
o3+l 4 3+ [ Bdx

We know that

fkdx=kx+c

5 a2
3x:z 4x>
+

5/2 3/2+5x+c

=

6 5 1
S x4+ 3532 L sx 4 c 2. /(2m+———1)dm
5 3 x

Solution:
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By splitting given equation we get, we get,

- s [ Q-

By using the formula,
a!(
f a¥dx =
loga

- log2

— J-x‘lfadx

Again by using the formula,

f Qs

—=log2

—1;’3dx

By using the below formula, we get

Z
X 3
xn+l = + Slogx —

fdx = log2 2/3

J-X n+1 & /
s On simplifying we get

X X—3+1
= + 5logx — * 3
log2 2 +5logx — —x%/3 +
st 1 - log2 08X EX ¢

X

3
=>10g2+510gx—§‘x2f3+c 3./{ﬁ(am2+bm+c)} dx

Solution:

-|nte rals/
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Given

J-[\u"rx{axz +bx + ¢)}dx

Now by multiplying we get

= J-(\fxaxz+ Vxbx + Vxc) dx

By splitting the given equation, we get,

= aJ-xEx:c;‘i.dx+bJ-X1><x;‘i.dx+ cfxlfzdx

=>afx§dx+bfx§dx+cfx§dx

By using the formula

Xl‘l+1
J-x“dx =
n+1
We get
3 2 1
HXE+1 bXE+1 CKE+1
=z + 3 +73 +C
-+1 -+1 -+1
2 2 2
On simplifying

T =1 2
axE_I_be_l_ch_l_
=
7/2 52 372" ¢

4, f(Z — 3x)(3 + 2x)(1 — 2x) dx

Solution:

Given,
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[(2 = 3x)(3 + 2x)(1 — 2x) dx

= J(6 + 4x — 9x — 6x?)(1 — 2x) dx

= J(6 — 5x — 6x%)(1 — 2x) dx

= [(6 — 5x — 6x% — 12x + 10x2 + 12x%) dx
= [(6 — 17x + 4x? + 12x%) dx

Upon splitting the above, we have

= [6 dx — [17x dx + [4x? dx + [12x® dx
On integrating using formula,

[x" dx = x™/n+1

we get

= 6x — 17/(1+1) x™*1 + 4/(2+1) x>*" + 12/(3+1) x**" + ¢
=6x—17x¥2 + 4x3/3 + 3x* + ¢

m x
5./(——|———|—m$—|—mm+mm) da

£ ()

Solution:

Given
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m X
J-(—+—+m"‘+x““+ mx)dx
X m
By Splitting, we get,
m X
=>J-—dx+J-—dx+J-xmdx+J-m"‘dx+J-mxdx
X m
We have
m X
=>J-—dx+J-—dx+J-X‘“dx+J-m'“dx+J-mxdx
X m
We have
J-ldx—l +
Lax= 0gxXx + ¢
By applying the above formula, we get
1
=:-m10gx+EJ-de+J-xmdx+J-m-“dx+J-mxdx

By using this, we have

X“+1
J-x“dx=
n+1

1 — g+l 1+1

X
=}mlogx+1+1+m+1 J-mdx+

1+1

By using the formula,

ax
J- a*dx =
loga

| —X xmtl m* mx 1 \2
+o— + +—+
= OB T, m+1 logm 2 ¢ ﬁ-/ (\/_— ) dx

-|nte rals/

€IndCareer
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(5o

By applying (a - b)? = a% - 2ab + b? we get

2 142 1
- [{ 007+ () —26® (%) Jas
After computing or simplifying, we get

<[ ferk =)

By splitting the above equation, we get,

1

Now integrate by using standard integration formulae, we get

1+1
=

1+1+10gx—2){+c

=¥ x*+log |x| - 2x+c

7./(1—'_—‘/;)3(13:

Solution:

Given
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J-ﬂj;adx

Now by applying this formula (a + b)® = a* + b® + 3ab? + 3a’b we get

1+x?+3x% x1+3x1 % xx
| dx

Vx

=

1+x¥+3x%+3x
[———dx

Vx

=

By splitting the above equation, we get,
f ! dx+fx3dx+ 3X2dx+f3de
i —_— —_— —_— —_—
VX VX Vx VX
1 1 1 1
=}J-X_zdx-l-J-XEKX_de+J-3XEXX_de+J-3X><X_2dX
1 3 2 1
= J-X_zdx-l- J-XEdX+3J-XEdX+3J-XEdX
Again we have formula,

[xax=g
=0

n+1l

By applying the above formula we get

Xz Xz 3xz 3x:=
=53+ = t——+t¢C
2 2 2 2
2 1 2 6 = 2 log = e\”
=2ﬁ+?x‘f+2$f+gmf+f? 8. r*+ e + 5 dx

Solution:
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Given

Jfose s 3

By splitting the above equation, we get,

X

:.fxﬂdﬁfe‘mdﬁf(%)' dx

3 1 e\ x
By applying formula, =3t fx dx + log() (E)
Xn+1 X

x"dx = + xdx +
Jrman= iy L fraten ()
We get Integrating and simplifying we get

e xX

XE+1 gy X X3 xz (5)
= + el"ge"‘dx+J- —] dx =3ttt ate

2+1 J- (2) 32 log(3)

9. /(:I!E +e* + e°) dx

Solution:

-|nte rals/

€IndCareer
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J-{XE + e+ e®)dx

By splitting the above equation, we get,

=:-J-xedx+fe-“dx+feedx

By using the below formula,

Jxmax=g
=0T

n+l

We can write as

Xe+1
= +J-E"‘dx+J-e'"‘dx
e+ 1

Again by applying the formula,

a!(
J- a¥dx =
loga

We get

e+l

X e¥
= + +J-Eedx
e+1 log.e

We know that,
J-kdx =kx+c

So substituting this we have

10./\/5(3:3—;) dzx

Solution:

Xe+1 gX
= + +J-Eedx
e+1 log.e

We know that,
J-kdx =kx+c

So substituting this we have

e+l X

X e’

= + +e*x+¢c
e+1 log.e
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2
[ oY
X
Multiplying throughout the bracket, we get,
1 1 2
= f{xaxxa—xixgjd}:
2t -1
= J-{XE+ —Xz " X 2)dx
Again by simplifying
7 1
= J-{XE — 2x7z)dx
By multiplying,
= J-XEdX— EJ-X_;ZdX
We have

J-X“dx— X
T n+1

n+1l

Applying the above formula, we get
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f o+

1
By multiplying v* throughout the brackets,

ﬁf[\%-l-\%){%}dx

The above equation can be written as

-G
[
[

By splitting them, we get,
1 3
= J-X_zdx-l- J-X_zdx

We have

-|nte rals/

€IndCareer
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= J-x_;dx+ J-X_::dx
We have

X
J-X“dx=
n+1

n+l

By applying the above formula and integrating, we get

T+ 1+C

1 1
=2¥=—2X =4

14. / % da

Solution:
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[

By applying (a + b)? = a? + b? + 2ab we get

=}J'{1212+(a.!i)2+2:>< 1><ﬁdx

VX
=>J'1+x+2\;‘_

By splitting the above equation, we get,

1 1
=>J-X_de+J-X><X_2dX+2J-dX
On simplifying and integrating

241

X z =
T + | x zdx+ 2x+ ¢
—5+1

=

1
Xz 1
=4+ | x=dx+2x+c

2

Now by integrating, we get

-|nte rals/

€IndCareer
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Solution:

Given

J- V(3 — 5x)dx
By multiplying vx throughout the bracket we get,

o J (3vx — 5xyx)dx

= J-(3x?i. —Bxlx xg)dx

N f (3% — 5x*3)dx

= J-{Exﬁ — 5Xf:jdx

By splitting the above equation, we get,
=}3J-X§dx—5fx§:d:<

By using the formula and integrating

Xn+1
J-K“dx =
n+1
1 3
3xz™! b5xzt!
= — +cC
+1 241
2 2
3 S
3xz b5x:=
= —— = +cC
2 2
X i} 16 (x4 1)(x — 2) d
= 2Xz—2Xz +C ' N
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(x+1D(x—2)
J N

Multiplying the above equation, we get

J’XE—ZX-I-X—E
=

VX

By splitting the above equation,

f X ix f ~ dx f 2 dx
ﬁ — — — — —
VX VX VX

ﬁJ-XEXX%dX—J-XXX_;dX—ZJ-X_;dX
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ﬁJ-XEXX%dX—J-XXX_;dX—ZJ-X_;dX
= J-XE_;dx—J-xl_;dx— EJ-X_:E]X
= J-xf:dx— J-xidx— ZJ-X_;E]X
We have the formula,

X
J-x“dx=
n+1

n+1

By applying the above formula we get

XZ+1 XE+1 EX +1
=3 i — +cC
-+1 -4+1 ——+1
2 2
s 3 L
Xz Xz 2X=
= ? — ? — i +C
2 2 2
2 5 2 = 1 mf-‘r +:I5_2 12
= —Xz——Xz—4x=+¢ 17. dx
5 3 2
Solution:

Given
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J’x5+x—3+2
3 dx
X

By splitting the above equation, we get,
- J-(XE x2 xz)dx

The above equation can be written as

= J-{XE' XX 2+x2xx 2+ 2xx2)dx

On simplifying,

-|nte rals/

€IndCareer
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= J-(XE' XX P +X P2+ 2 xx 9)dx

On simplifying,

= J-{:XE_E +x7272 4+ 2x %) dx

= J-{:XE' + x4+ 2x7%)dx

Again by splitting the above equation, we get,
= J-xadx+ J-K“‘dx+ ZJ-X_EdX

By applying the formula,

X
J-X“dx=

n+1l

n+1

Now by integrating by using the formula,

3+1 X—4+1 oy —2+1

X

+ + +

T3+1 —4a+1 —2+1 ¢
x* x7% 2x*?

i 4
a3

+c

Solution:

Given

20. [

5xt + 122% + Tx2

2 4+ x

dx
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J’ Ex* 4+ 12x3 + 7x?
X2+ X

Now spilt 12x* into 7x° and 5x°

J’SX“ + 7x% + 5x% + 7x°
=
X2+ X
Now common 5x° from two elements 7x from other two elements,

Now common 5x® from two elements 7x*from other two elements,

5x?(x+1) +7x3(x+ 1)
= f > dx
X< +X

J(5¢ +7x3) (x+ 1)
X(x+ 1)

= J(sz + 7x)dx
Now splitting the above equation, we get,
= f 5x%dx+ J- 7x dx

5X2+1 7x1+1
+ +
“2+1 1+1° €

Exercise 19.3 Page No: 19.23

L/@m—3F+wﬂm+2dm

Solution:
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let]=J (2x=3)°+ 3x +2

Then,

L[ (2x—3)% + (3x + 2

Now by integrating the above equation, we get

(2x—3)5%1 (3x+z};'-l: +
2(5+1) 35+1)

(2x—3)° [3x+2:}§
_ e 3(g)

(2x-3)° n z[ayz}%
= 12 9

(2x—3)° " z[ayz}g
Hence, | = 12 g +C

dx

5 1 1
'/(rm_5)3+\/5m—_4

Solution:
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1 1
+ dx
Let | :f (7x=3)*  V5x-4  then,

1
J (7x=5)7 + (5x—4) =
Integrating the above equation, we get

(7x—5)"3+1 [5._1-:—4]-_;.4-1
_7een 4 3(5*)

(Fx—5)1"2 —[EKT}E
= -14 4+ 5(5)
~1(7x-5)2 2/5x—4 ! !
Hence, |= 14 +5 s 3 2_3m+mdm
Solution:

1 1
Let | = [t Vax—2dx

1 1
|= f 2-3x + V3x-2(x

We know f_ dx = log|x|

By applying the above formula we get

log|2 —3x

1 2 4 /idx
=—§log|2x—3|+§\/3x—2_+c . (x + 1)8

+ - (3X 2)2

Solution:

-|nte rals/

€IndCareer
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Let,

j'x+3dx

| =7 (x+1)*

Splitting the above given equation

_J'x+1dx+j' 2

x+1% (x+10dx

[——dx+ [——dx

=" (x+1)? (x+1)*

The above equation can be written as

_fx+DFdx+ [2(x+1)tdx

Integrating the above equation we get

[x+1]73+L  2(x+1)7%H
[x+1]72 " 2(x+1)72
1 2
Hence, | = T 2x+1)? 3(x+1)° +C

1
5. dx
/\Hx+1+~/i_t

Solution:

_J'x+1dx+j' 2

x+14 (x+10%dx

1 2
— J. [x+1}3dx + J-(.11:+1f.|"" dx

The above equation can be written as

Jx+1) 2 dx+ [2(x+1)*dx

Integrating the above equation we get

[x+1]73%  2(x+1)7*H!
[x+1]7* " 2(x+1)73
= -2 -3
1 2
Hence, | = T 2(x+1)2 3(x+1)3 +C
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1
Let | :f u’m+ﬁdx

Now multiply with the conjugate, we get

f 1 Vit 1 1
VA THE VEr—Vx _fx+1):-x:

fmrdx

Xx+1—-x

On integrating we get

3
On simplification we get (e+1)2

_JVEFT =Ry
—{X+ 1)2——(3{)2

The above equation can be written as Hence |=32
! d
X
vV2x+3+v2x—3

Solution:

!
bl
N|w| T m

-|nte rals/

€IndCareer
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1
Let | = J- V2x+3+y2x-3 y
Now, multiply with the conjugate, we get

[ (VBT

VI2x+3 44233 £y 2x+3—/2x-3

[

(VZx+3) 2=y 2x—3)"

f(m—v’fidx

2x4+3-2x+3
Om simplifying or computing we get

J-m W

dx— [
Taking 1/6 as common
_2f(ax+3)zdx—2[(2x - 3)adx

On integrating we get

2
—(2X+3)2——(2X 3)z+c 7. /—dx
Hence, |= 128 (2x + 1)2

Solution:

-|nte rals/

€IndCareer
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J- 2x

Let | = (2x+1)%

Now by splitting the above equation we get

j‘ 2x+1 1
=" (2x+1)P (2x+1)?

The above equation can be written as

[———(2x+ 1) 2dx

=" (2x+1)

On integrating we get

1 (2x+1)72HL
_ Elog|2x+ 1| — T
1 (2x+1)"t
_ Elog|2}§+ 1| — -
1 1 1
“log|2x+ 1| + 3 / dx
Hence, |=2 2(2x+1)4C VXFa+VXxFb

Solution:
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1
let | = f Ve+ta+yxthb dx

Now, multiply with conjugate, we get

J- 1 5 [\.' x+a—y _1c+b]
yVxta+yxth '\.'I_1(+El—1i||r (x+hb) dx

Now, multiply with conjugate, we get

J- 1 (\.' x+a—y x+b}
Vita+yvx+h 1.,."x+a—\,lr(x+b} dx

(ViFa—vx+b)
(Vra)'—/ '[-“”J}zdx

On computing, we get

J‘(M—m]
= a-b  dx

On integrating the above equation we get

[ (x+ a]z——(x+b] ]

—a-b

Hence, I= B[a —b) [(X+a]z_ (x+b)z L 9. /sinx\fl + cos 2x dx

Solution:

-|nte rals/

€IndCareer
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Let | = [ sinx /(1 + cos2x)dx
_ [ sinx /(1 + cos2x)dx

By substituting the formula, we get

_ f sinx v 2 cos2xdx
_ [ sinxV2cosxdx

T
:\fzj"sinx cosx dx =?f sin2 x dx

Now, multiply and Divide by 2 we get, On integrating

vz . E—cusi‘.}c
_ - J2sinx cosxdx 5
V2o — 1 cos2x
_ 2 J sin2x dx Hence, I= 242 +C

Exercise 19.4 Page No: 19.30

dx

1 fx2+51+2
| X+ 2

Solution:

-|nte rals/

€IndCareer
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Given

fx2-|—5x—|—2
—  dx
x+2

By performing long division of the given equation we get
Quotient=x+3
Remainder =—4

“ We can write the above equation as

4
=Xx+3 x+z

~ The above equation becomes
[x+3-— dx
= x+2
By splitting
1

%0 1
Weknowfxax:m:fidlem

xZ
L7 T 3% —4in(x +2) +c. (Where c is some arbitrary constant)

x? 3
=7+3x—4lag|x+2|+c 2.f zdx

Solution:
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Given

X
fx—?dx

By performing long division of the given equation we get

Quotient = x*+2x+4
Remainder =8

~ We can write the above equation as

=X+ 2x+4 T 52
. The above equation becomes

[x2+2x+ 4 +— dx
= x-—2
_fx?dx+2[xdx+4[dx+8 [ —dx

1 1
Weknowadx=E:f}dx=1nX

x? x®
—+2—+4x+8In(x—2) +¢c
= 3 2

S -
oG XA #x+8In(x—2) + ‘. (Where c is some arbitrary constant)

X3

3
x2 4+x+5

3'f 3x + 2

+x? 4+ 4x +8log|x — 2|+ ¢

dx

Solution:
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Given

x2+x+5

io &

By doing long division of the given equation we get

x 1
Quotient = 2 s

43
Remainder = o

“ We can write the above equation as
ilpB( L)

=] 9 9 W3x+2

“ The above equation becomes
J'f 4+ 1 + E( 1 )dX

= 3 9 9 A3x+2

1 1

3Ix+2

x0 1
wEknowadX=m?f;dX=

: x* 43
“X—+-x—+—In(3x+2)+c
=3 2 £ 2 £

—+ +—1n{3x+ 2)+ ¢

= 6 . (Where c is some arbitrary constant)
x2 1 43
=5 tagx+ 2_Il,lmg|3.x—|—22|—|—4:‘

-|nte rals/
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“ The above equation becomes

INHETEIE,

3x+2

1 1 43 1
==b;_f)(d)(+;fd}(+?_‘.md)(

X L 1
Weknowfxﬂdx:_J}dx:]nx

1

1 43 1
X - xx +—><—ln(3x+2)+c
= 3 2 9

2
% + %x + 23 log |3x + 2| + ¢ (Where c is some arbitrary constant)

Exercise 19.5 Page No: 19.33

x+1
1}21+

Solution:

Given

-|nte rals/
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x+1
V2x +3
In this type of questions, little manipulation makes the questions easier to
solve

dx

Here we have multiply and divide by 2 to given equation

j‘ 2x+ 2
= 2" /2x+3

Add and subtract 1 from the numerator

_J‘EK+E+1 1

= 2 V2x+ 3
J-21c+3 1
= 2 ya2x+ 3

Splitting the above equation we get

_J- 2x+3 __J-

1..21(+

1..21(+

Taking ¥ common from the above equation

1 _t
_(fvaxF3dx— [(2x + 3)7dx)
Now by integrating the above equation we get

3 1
1 (2x+3) 1 (2x+3)=
E >’< T _E >’< T + C
= EXE EXE

2 1
(2x+3)2 (2x+3)z
T T +c 2./x+,fx+2dx

Solution:

—mtegrals/

€IindCareer
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Given

fx x + 2dx

In this type of questions, little manipulation makes the guestions easier to
solve

Here add and subtract 2 from x in the given equation

We get
x4+ 2—-2)Jx + 2dx

3
o J(x + 2)zdx— [2yx + 2dx
On integrating we get

5 3
2(x+2)= 4{x + 2)z
= 5 3

x—1
3. | ———dx
vXx+4

Solution:
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Given

x—1
/ dx
Vx+4
In this type of questions, little manipulation makes the questions easier to
solve

Add and subtract 5 from the numerator

fx+5—54

YR+ 4

=

J'_1(+4—5

VX + 4

=

X+ 4 3
:}f‘mdx_f‘,mdx

(Vi Fadx-5/(x + 97 dx)
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J'_1(+4—5

VX + 4

By splitting the above equation

J“(+4

=3

:}U\fmdx—Sf(x + 4)% dx)

Now by integrating, we get

[1-:+4}2

x+ 4}2
]

— 5 X

+ C
= 2 z

By computing

3
2({x+4)=

g0+ 4): + ¢ a. /(x+2)\/31+5dx

Solution:

-|nte rals/
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Let

I:f(m+z)mdx

Substitute 3x +5=t

. t—5
r =

3

= 3dx = di

di

:,sz(t;"j +2)v’f %

S

By taking 3 as common and multiplying, we get

— %f(t% +t‘i)dt

On integrating we get

By taking 3 as common and multiplying, we get

= %f(t% +t"f)dt

On integrating we get

1 t%+1 t%+1
= — | = -+
913 +1 1+1

| +e
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By taking 3 as common and multiplying, we get

— %f(t% +t‘='=)dt

On integrating we get

3 1
1| t= 1 tz 1
=== 4+ |4
§+1 5—1—1

O
On simplifying
1[=2 2

=—[—ﬁ —|——t§] +
9|5

]

By substituting the value of t
2 A 2 4
[—{33: +5)7 + E[E:r, + 5)?] +C

5
=%[(3m—|—5)%{3$+5 +%}] + o

5

_2 (3z +5)F (92 + 20) + C 5 f x+1 d
_ x + T 4 20) + C . | ——==dx
135 ""31+2

Solution:
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/’( 2+ 1
WVax + 2

Multiply and divide by 3 in the above equation we get
()

3 3z + 2
The above equation can be written as

1 f (ﬁx +4-1 )

dx —+—

Taking 2 as common and subtracting

-|nte rals/

€IndCareer
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The above equation can be written as

_lf(ﬁzﬂ—l)dz
3 vz +2
Taking 2 as common and subtracting

_if(2{3z+2]_ 1 )d:r
-3 V3z+2 3z +2
On simplifying
f(2133m+ BN )d:-:
By splitting the integral
— % [fz(ax+2)idz_f(3z+2} ’rd_»-:]

On integrating we get

1 [ {(3z+2}5+1

}_ (3z +2) 7" ] s

—3+1)x3

AL 3G

: [i(am +2)F — 2@z + 2)4:] +C

On simplifying we get
- i{3:1: +2)% — %(3::: +2}"1i + C

m(—{33+2}— —) + C
m(4(3£+2)—ﬁ)+P

m(lz:n—l—&—ﬁ)_'_c_,
2

Exercise 19 6 Page No: 19.36

-|nte rals/
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1. f sin®(2x + 5) dx
Solution:

We know that

1-cos2x

sinfx= 2

By substituting the above formula

«» The given equation becomes,

Jr 1—cos2(2x+5) dx
= 2

1 .
We knﬂwfcosaxdx = -sinax +c

1 1
- Ef dx — Ef cos(4x+ 10)dx
On integrating we get

x_ _:sin{4-):+ 10) +c 2. /sin3(2;~: + 1) dx

=12

Solution:
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We know that sin3x = —4sin’x+3sinx
The above formula can be written as
= 4sin®x = 3sinx—sin3x

The above equation becomes

3sin x—sin 3x

sin®x =
=5 4
Now applying above formula to the given question we get

3 sin(2x+1)—sin 3(2x+1)
" dx

R [sin®*(2x+ )dx= [

. -1
We kmwfsmaxdx = —cosax+c

By substituting the above formula we get
3. 1, .

_ 5/ sin(2x+ 1)dx— - [ sin(6x + 3)dx

On integrating we get

-3 1
= ?CGS{EX-F 1) + ;cos{ﬁx+ 3)+ c

Solution:

3. /cus‘“ 2x dx
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Consider,
Cos*2x = (cos?2x)?

We know that

1+cos2x
= cosx= 2

The above equation

1+cos 4_11:)2

2912
:'{cos 2x) —( .

(1+cus4x)z . (1+E cus4x+cusz4x)
= 2 o 4

1+cos8x
= cos?dx= 2

1+2cosdx+cos® 4% 1 cosdx 1+cos8x
= -+ +
= 4 4 2 8

Now the question becomes,

1 1 1 1
_ 7 Jdx+;[cosdxdx+_[dx+_ [ cos8xdx

1 .
cosaxdx = —-sinax+¢c¢
We kn-::-wf a

1 1 1 1
_ 3 Jdx+;[cosdxdx+_[dx+ [ cosBxdx

1 .
We knowfcnsaxdx = —sinax+c

sin 8x
64

X4 Zsin4x+ 3+ +c
& g g

24x+8sin 4x+sin8x
= 64

+cC

Solution:
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We know that

l—-cos2x
sin’x= 2

By substituting this formula,

“ The given equation becomes,

1-cos2bx
/ dx
E) 2

1
We knowfcosaxdx = -sinax +¢

1 1
=>Ef dx _EI cos(2bx) dx
On integration

=— ibsin(sz) +c

=2 4

Exercise 19.7 Page No: 19.38

Integrate the following integrals:

1. fsin4xcus Txdx

Solution:
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Given

f sin4x cos 7x dx

We know that 2 Sin A cos B =sin (A + B) +sin (A—B)

Now by substituting this formula in given question we get

sin 11x + sin(—3x)
S Sin 4x cos 7x = 2

We know sin (—8)=—sin B
Hence Sin (— 3x) =—sin3x

. the above equation becomes

1, :
- fi{sm 11x — sin 3x)dx

1.0 . :
ﬂi{j’sm 11xdx — [ sin3xdx)

. -1
We kmwfsmaxdx- —cosax + ¢

1(_—lct;:us 11x + 1(:053){)
== 2 %11 3

- 1 1 )
— 575 COS 11x + ECDE3X +c

2. / cos 3xcos 4x dx

Solution:



https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/

€IndCareer

Given

fcua 4x cos 3x dx

Multiply and divide the given equation by 2
1

= EfEcos-’-la: cos dx dx

We know that 2 cos A cos B=cos (A +B)+cos (A—B)
1

=3 f cos (4z + 3z) + cos (4z — 3z)|dz

Now by simplifying we get

= % f{cos{?m} + cos x) dx

On integration we get

_1 sin Tx
T2 7

+5i_n:.'] +

_ %sin?x + ésin:r e

3. /cus mxcos nx dx, m # n

Solution:
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Given

/ cosmx cosnx dx, m #= n

We know 2cosAcosB = cos (A —B) + cos (A + B)

Now substituting the above formula we get,

cos{m—n)x + cos{m + n)x

SCosmxcosnxs= 2

. The above equation becomes

:}fiﬁms(m— n)x + cos(m + n)x)dx

1 .
We knowfmsaxdx— ~sinax + ¢

Applying the above

1 1 , 1 .
- E(E sinfm—n)x + msm(m + n)x)

1 ({m + n)sin{m—n)x + (m—n) sin{m + n)x

) + ¢
=2

We know thata’—b?=(a+b) (a—b)

By substituting the above formula and simplifying we get

1 (sin(m+ n)x  sin{m — n)x
5{ m+n T mon }+c

Exercise 19.8 Page No: 19.47

Evaluate the following integrals:

1
1. / dxr
VI—cosZz

Solution:

€IindCareer
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Given

1
d.
f\/l —cos 2T !

In the given equation cos 2x = cos” X — sin® X
Also we know cos® x + sin® x = 1.
Substituting the values in the above equation we get

J- 1

= \,lrsinzx + cos?x—(—sin®x + cosZx)

1

dx
= " ,/sin?x + cos®x + sin®x—cos?x
1
dx
= f v 2sin® x
1
= j- VZsinx dx
! d
V—El/-msec xdx
1
.5 [cscxdx
1 tanx v'1 + cos 2z
—lo +c 3. / dx
=2 & J /1 —cos2x
Solution:

Given,
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/‘ V1 + cos 2:1:

1 — cos2:z:
Given

v 1+ cos2z
W1 —cosr

We know that

dr

1+ cos 2x = 2 cos’x
1—Cos 2x = 2 sin’x

By substituting these formulae in the given equation we get

j- 2costx

2s5in® x

Again by applying standard formula, we get

_, [ VeotZxdx
By simplifying we get
_, [ cotxdx
: I I-I- 4/'\/1—c05:1: 4
+cosx
Solution:
Given,

-|nte rals/

€IndCareer
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Given

x,.fl — cos 2r
v 1+ cosx

We know that

dr

V1 —cosz i

Vv1+cosr By substituting these formulae in the given equation we get

[ tanzi;dx

=

On simplification,
[ tan> dx

= 2

sec T
dx

—21n|cosf| + c 9.
= 2 sec 2x

Solution:
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Here first of all convert sec x in terms of cos x

We know

1
seCy = —— ,sec2x =
= COSX cos2x

Therefore the above equation becomes,

1

COSX
1

= Ccos2X

cos2x

= COS8X

“ The equation now becomes

cos2x
| dx
= COSX

We know
Cos 2x =2 cos’x -1

“+ We can write the above equation as

J- 2eosx—-1

= COSX

1

:)fzcosxdx—f dx

COEX

= 2 sin x—fSECXdX
,:f secxdx = In|secx + tanx| + ¢

= 2 s5in x—fﬂECXdX

,:f secxdx = In|secx + tanx| + ¢
cos 2x

. 6.
= 2sinx—log |secx +tan x| + ¢ (cosx +sinxz)’
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Solution:

Let

2
I=f cos 2x —dz
(cos x + sin x)

By substituting the formula, we get

2 . 2
COS™ &I — 81N &
(cos x + sin x)

On simplification, we get

COST — Sine
= . dx
COST + SInx

Putsinx+cosx=t

. dt
= —S8SIN X + CO8 X = ——

dz

On rearranging

= (cos x — sin x) dz = dt

_'_I=flrit
t
—In |t|+C

Now substitute the value of t, we get

= In |cosz +sinz| + C

Solution:

. [

sin(x — a)

sin(x — b)
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To solve these types of questions, it is better to eliminate the denominator.

J- sin(x—a)
= * sin(x—h)

Add and subtract b in (x - a)

sin(x—a + b—b)
= f sin{x—b) dx

J- sin(x—b + b—a)
= sin{x—h)

Numerator is of the form sin (A + B) =sin Acos B + cos Asin B

Where A=x-b;B=b-a

sin(x—b)cos(b—a) + cos{x—h) sin(b—a)
= f sin{x—h) dx

sin(x—b) cos(b—a) cos{x—b)sin{b-a)
=}f sin{x—b) dx + f sin{x—h) dx

_, [cos(b—a)dx + [cot(x— b)sin(b— a)dx
_ cos(b—a) [ dx + sin(b—a) [ cot(x—b) dx
As | cot(x) dx = In| sinx |
= Cos (b-a)x+sin(b-a)log |sin (x-b)|
Therefore,
= cos (b —a)x + sin(b — a) log |sin(x — b)| + ¢, where c is an arbitrary constant.
Exercise 19.9 Page No: 19.57
Evaluate the following integrals:

dx

Solution:

€IindCareer
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Assume logx =t

=d (log x) = dt

ldx = dt

== X

Substituting t and dt in above equation we get

_ [t.dt

tZ
~—+c
=}E

But t = log(x)

log® x
= 2

log (1 + 1
g,fmdm

+ € x(l+ x)

Solution:

—1.dx
= Xx+1) = dt

dx
1y = —dt
Assume log(l + K) =1 oxx+1)

~ Substituting t and dt in the given equation we get

_d(log(1 +2)) =t

- [ —tadt
Lix2dx = dt AL
1+=-  x?
= x &
-2 tc
=}1c:1|(-1 :_:dx = dt 1
Butlog(l +;) =t
—1.d:
I = dt [, Lol *
= X(x+ 1) .2 01:( +;) + c

1+ Vx)?
3. /Tdﬂ:

Solution:
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Assume 1 +vWx =t

=d(1+Vx)=dt

1

:_zﬁdx = dt
1

;'.\._de = 2dt

“ Substituting t and dt in the given equation we get

_, [ 2t%.dt

=2 [t2.dt Butl+vVx=t
2t 2(1+4%)°

= 3 t = 3 + C_

4, fv'l—l—ememdm

Solution:
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Assume 1+e*=t

=d(1l+e")=dt

= e"dx =dt

~+ Substituting t and dt in given equation we get

o [Vt

_ [tY2.4dt

Butl+e*=t

/2
20+ TP +c 5. /vacoszmsinmdm

= 3

Solution:
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Assume cos X =t
= d (cos x) = dt

= -sinx dx=dt

—dt
= ¥ = sinx

“ Substituting t and dt in the given equation we get
T N
_ ) \u'lt_SlIlX.sinx

% Substituting t and dt in the given equation we get

37 sinx . ot
=}f\/t_smx. g

= [t .dt
3.2
= 5 te
Butcosx=t
3 e’
Lot ete | Gxer®™

Solution:
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Assume 1+e* =1
=d(1+e*)=dt
= e'dx =dt

“ Substituting t and dt in given equation we get

1
= ft_zdt

3 2
ST T C 7. /cut x cosec” rdr

Solution:

Assume cotx =1
=d (cot x) = dt
= - cosec’x.dx = dt

—dt
dx = —
= CSC*X

% Substituting t and dt in the given equation we get

—dt
csc?x

3 2
_Jesc?x.
- J-t.dt

- —[t3.dt

—t*
— +c
= 4

2
Butt = cot x {Esin_I a:}
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Solution:

Assume sin “*x =t
= d (sin "x) =dt

dx

= o

“ Substituting t and dt in the given equation we get

_ [ etdt

_, [ et dt

=>E?2t tc :}E?Zt +cC

But t = sin "x But t = sin "x
ey e ey
0. 1+ sinx .

Solution:
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Assume x—cosx=t
=d (x—cos x) = dt
= (1 +sin x) dx =dt

“ Substituting t and dt in given equation we get
1

N

o [t dt

2t 4+ ¢

Butt=x—cos x.
10 !
= 2(x—cos x)¥? + . | / V1 — x¥(sin” ' x)2

Solution:

Assume sin *x =t

= d (sin "x) = dt

dx

T dt

“ Substituting t and dt in the given equation we get
_ st
o [t72.dt
On integrating the above equation we get
-1

—+c
= -1

But t = sin " *x
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Exercise 19.10 Page No: 19.65
1. fmzvm + 2dx

Solution:

Let] = J-XE'\,H'X + 2dx
Substituting, x + 2 =t =dx = dt,
I = f{t— 2)2/tdt

=1 = J-(tz—-ﬂft + 4)/tdt

5 3 1
S = J-(ti— 47 + -’-l-ti)dt

27 85 g 3
=>I_§tz—gtz+5tz+c

2 7 8 5 B8 3
=1 = E(X+ E)E—g{x+ 2)z + :—3(X+ 2)2 + ¢
2 7 8 5 8 3
Therefore,[xzxf}c + 2dx = }{:X + Eji—g{x +2)2+3(E+2)z2+c

2
2. ——dx
f vae —1

Solution:

-integrals
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XE
LetI=J- dx
x—1

Substituting x- 1=t = dx =dt,

Now substituting the values we get
t+ 1)°
o [Er
Vit

Expanding using (a + b)? formula
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(t+ 1)
[ = | ——dt
S f ~
Expanding using (a + b)? formula

: J’t2+ 2t + 1(1t
—1 =
VE

On simplification
3 1 1
=1 = J-(ti + 2tz + t_z)dt

On integrating we get

2 s 1 4 3
=}I=gti+2ti+§ti+c

Again taking LCM
5 1 3
(6ti + 30tz + Eﬂti)

I = +
= 15 C

21
=1 = Eti(Etz + 15 + 10t) + ¢

Substituting the value of t we get

=1 = %{:X— 1]%(3{:{— 1)+ 156 + 10(x—1)) + ¢

2 ;|
=1 = E(x—1)i(3{x2—zx + 1)+ 15 + 10x—10) + ¢
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2 1
=1 = E(x—l)E(B(xz—Zx + 1)+ 15 + 10x—10) + ¢
By simplifying we get

2 1
=1 = E(x—l)i(sz +4x +8) + ¢

X i = 2k iax? 3 f—dm
Therefore,fmdx =I5 (x—1)2(3x* + 4x + 8) + ¢ m

Solution:
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X
Letl = J-—dx
V3X + 4
Substituting 3 x+4=t= 3 dx=dt,

Substituting the values of x

t—4\?

- (G

34/t
Expanding the above given function using (a — b)? formula

1 rt2 + 16— 8t
=] = — dt

27 Vi

On simplifying, we get

1 (3 1 dt
=1 = 1tz — 8tz + 16t z)
2?

On integrating, we get

112 5 16 32 1
=1 = [ ]

E gtz—?tz + 321z

1o 21?[ (3x + 4)2——{3:{ + 4)2 + 32(3x + 4)z ]

2 1
=1 = 135{3:{ + 4]2——{3:{ + 4—)2 + —{3X Hz + ¢

Therefore,

Fos

135{3): + 4-)2——{3:( + -'-1-)2 + —{3:( + 4-)2 +c

2z — 1
——dx
(x —1)2

Solution:

-|nte rals/

€IndCareer
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Letl 2x—1
T e

Substituting x- 1 =t =dx =dt

Substituting the values of x

2it+1)—1
::-Izj-( ) dt

tE

Multiplying and simplifying we get

2t + 1
=>I=J- dt
tz

2 1
=] = J-(—+—)dt
t 12

On integration

1
=1 = 2log|t| +E+c

1
I = 2loglx— 1] + — +
= oglx — 1| ¢

Theref X1 = 2loglx—1] + —— +
ereiore, (X— 1)2 = Ug X x—1 C

On integration

1
=1 = 2log|t| —;+c

1
= -1 - —+
=1 = 2loglx— 1| -1 ¢

x—1

1
Therefore, x _1)2dx = 2loglx—1| — — + ¢ 5. /(Zmz—l—ﬂjv‘m + 2dx

Solution:

-|nte rals/

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/

€IndCareer

Let] = J-{EXE + 3)Wx + 2dx

Substitutingx+2=t=dx=dt

Substituting the values of x in given equation, we get

S = [[Z{t—zjz + 3]Vidt
1= J-[Z(t—Z)z + 3]VEdt

Expanding above equation using (a — b)? formula
=1 = J-[2t2—8t + 8 + 3]ytdt
On simplification
5 3 1
=1 = j[Zti—Bti + lltﬁ]dt
On integrating we get
47 165 223

“tZ-—tZ + —t2 + ¢
77 5 3

=1

4 7 16 5 22 3
=2l==-x+2)2-——x+2)2+ —(x+2)2+cC
7 5 3
4 7 16 5 22 3
--J(sz + 3)Vx + 2dx = 7(x + 2)5—?(}( + 2)z + ?(x + 22+ ¢

Exercise 19.11 Page No: 19.69

Evaluate the following integrals:

1. ftan3 x sec? r dx

Solution:
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Let] = J-tanaxseczxdx

Let tan x =t, then
=sec? x dx = dt

Substituting the values of x
=1 = J- t3dt

On integrating we get
t4
=]l=—+c
4

Substituting the value of t we get

tan*x
=1 =
4

+cC

tan*x

4

ThEl’EfDTE,J-taIIEXSECEXdX =

Solution:

+c 2. /tanmsec4mdm
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Let] = J-tanxsec“xdx
The above equation can be written as

=] = J-tanxseczxseczxdx

=1 = J-tanxseczxseczxdx
=1 = J-tanx(l + tan®x)sec’xdx

=1 = J-{tanx + tan®x)sec®xdx

Let tan x =t, then
=sec? x dx = dt

Substituting the values of x
=1 = f{t + t3)dt
On integrating we get

=]l==+—4+rc
2 4

=1 = + +cC

tan®x

tan®x

Therefnre,ftanxsec“xdx =

Solution:

_|_

4

+C 3, ftanEmsec4a:dm
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Let] = J-tanf'xsec“xdx

The above equation can be written as
=1= J-tanf'xseczx sec?xdx
Taking tan® x as common

=1 = J-tanE'X(l + tan®x)sec’xdx

=1 = J-tanf'x(l + tan®x)sec?xdx
On simplifying
=1 = J-{tanf'x + tan’ x)sec?xdx

Let tan x =1, then
=sec’ x dx = dt

Substituting the value of x
=1 = J-{tf' + t7)dt

Integrating we get

Substituting the values of t

: tanﬁx_l_ tanﬂx+
=] = C
b 8

tan®x

tan®x

Therefnre,ftanf'xsec“xdx =

_|_

8

+ Cc 4. fsecﬁmtanwdm
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Solution:

Let] = J-secﬁxtanxdx
The above equation can be written as
=] = J-secf'x{secxtanx)dx
Substituting, sec x =t = sec x tan x dx = dt
=1 = f t>dt
On integrating we get

tﬁ-

=]l=—=+c
6

Now substituting the values of t we get

: sec®x N
=] = C
6
5]
sec®x
Therefore,J-sec%(secxtanx)dx = — +c 5. /tan5mdm

Solution:
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Let] = J-tanf'xdx

The above equation can be written as
=1 = J-tanzxtanaxdx

Using standard formula

=1 = J-{seczx— 1) tan® xdx
Splitting the above equation we get
=1 = J-tanaxseczxdx—ftanaxdx

=1 = J-tanaxseczxdx—f{seczx— 1) tanx dx

=1

J-tanaxseczxdx—f{seczxtanxjdx + J-tanxdx

Let tan x = t, then

=sec? x dx = dt

=1 = ftadt—ftdt + J-tanxdx

t* t?
=] = ——— + log|secx| + ¢
i gl I
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Let tan x = t, then

=sec? x dx = dt
=1 = J-tgdt—ftdt + ftanxdx

t* t?
=] = ——— + log|secx| + ¢
i gl I

tan*x tan®x
=1 = T 3 + loglsecx| + ¢

tan*x  tan®x

Therefore,ftanf'xdx =~ T3 + log|secx| + ¢

6. f vtanz sectz dx

Solution:
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Let] = J-\.ftanxsec“xdx

The above equation can be written as
=] = J-\ftanx sec’xsec?xdx
Taking common

=1 = J-\.ftanx(l + tan®x)sec?xdx

1 3
=1 = J-(tanix + tanz x)sec’xdx

Let tan x =t, then

=sec’ x dx = dt

1 5
=1 = J-(ti + ti)dt

On integrating we get
23 27

=>1=-t2 +=t2 +c
3 7

Substituting the value of t

On integrating we get

23 27
=1=-tZ+=tZ+cC
3 7

Substituting the value of t

2 3 2 7
=] = gtanix + Etanix +c

2 2 7

3
Therefore,f\.ftanxsec“xdx = Etanix + Etanix +
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Exercise 19.12 Page No: 19.73

1. f Siﬂ4 x cos® x dr

Solution:
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Let

sinx = t

We know the Differentiation of SINX = €OsX
dt = d(sinx) = cosxdx

dt
dx =
S0, COSX

Substitute all in above equation,

dt
. t*cos®x —
f5|n“xc053xdx=f cosx

_ [ t*cos®xdt

_ [ t*(1—sin%x) dt
_ [ tH(1—tH) dt
_[(t*—t5)dt

1(":"'1

We know, basic integration formula, [x" dx =n+1 +c for any cz-1

_8ygr = £ F
Hence,f(f' t°)dt 5 ?+C

Put back t =sin x

1, 1,
- 5 ~sin®x —-sin”x + ¢
[sin"xcos’xdx=s 7

2. f:?.il:l5 x dx

Solution:
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The given equation can be written as

[sin® x dx = [ sin®x sin®x dx

= [ sin *x(1— cos*x)dx {since sin’x + cos’x = 1}

[ (sinx—sin®xcos®x)dx

— [ (sin X ( sin®x) — sin*x cos? x) dx

= [ (sin X (1 —cos °X) — sin®x cos*x) dx {since sin’x + cos’x = 1}
— [ (sin X —sinx cos®x —sin®x cos? x)dx

=[sinX dx —[ sinxcos®x dx — [ sin®x cos®xdx (separate the integrals)
We know, d (cos x) = -sin x dx

So put cos x =t and dt = -sin x dx in above integrals

_[sinXdx —[ sinxcos*xdx— [ sin®x cos®xdx

_[sinXdx —[ t?(=dt) — [ (sin®x sinx) t* dx

_[sinXdx —[ t?(=dt) — [ (1 - cos?*x)t* (—dt)

_[sinXdx + [t2dt) + [ (1-t3)t? dt

_[sinXdx + [t3dt) + [ (F—t*)dt
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2 tB t5 n+l

t X
_—cosx+ o+ -0+ C(since [x" dx=n+1 +cforanyc= —1,

Put back t = cos x

3 tB 5
—cosX + —+—-—+¢C
= 3 3 5
Cﬂszx Cﬂszx Cﬂssx
—COsSX + + — + C
= 3 3 3

2 1 2 1
= —CosX + Emsax—gcosEx + c_ [msx—gmsax+ ECDSEX] + c

2 1 2 1
= —COosX + ECGSEX—ECDSEX + c_ [cosx—amsax+ ECDSEX] +c

3. /CDSE:I! dx

Solution:



https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/

€IndCareer

The given question can be written as

IEDSE}{dx=IC°53 X cos® x dx

= cos® x(1— sin*x)dx [since sin’x + cos’x = 1}

= (cos®x — cos® x sin® x) dx

— [ (cos ¥ ( cos®x) —cos®xsin® x)dx

=(cos X (1 — sin“ x) — cos® x sin*x) dx Isince sin?x + cos®x = 1}
— [ (cosX —COSX sin®x — cos? x sin? x)dx

= [ cos X dx —J cosxsin®xdx— [ cos®xsin’xdx (separate the integrals)
We know, d (sin x) = cos x dx

So put sin x = t and dt = cos x dx in above integrals

_[cos Xdx —[ t?dt — [ cosx cos®xsin?xdx

_ [ cos X dx —[ t7(dt) — [ (cos®x cos x) t* dx

_[cos X dx —[ t*(dt) — [ (1—sin?x)t? (dt)

_[cos X dx —[ t7dt) — [ (1-t)t* dt

_[cos Xdx —[ t7dt) — [ (£ —t*)dt

3 t3 t5
sinx————-+ -+ ¢
= 3 3 ]

Put backt=sinx

. gin®x  sin®x cos x
SN — — + +C
= 3 3 3

. 2 . 1 . « B
= SIHX—ESIHEX-F ESIIIEX +c 4. /sm x cos x dx
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Solution:

letsinx=t
Then d (sin x) = dt = cos x dx

Put t = sin x and dt = cos x dx in given equation

1 3
[sin® x cos x dx = J t3dt
On integrating we get

tﬁ
—+c
= &

Substituting the value of t

..
5': = +C 5. /singmcusﬂmdm

Solution:

= J-(1—t?) tédt
Since power of sinis odd, putcosx=t = )

(46 _ 48
Then dt = -sin x dx = JF(t* —t9)dt

Substitute these in above equation, On integrating we get

7 o
. . . 2.6 -
[sin®x cos® x dx = ] Sinxsin®xt® dx _ 7t tc
- | (1—cos?x) t®sinxdx Put the value of t we get
_+2y ¢6 -1 a7 1 .9
_ [ (1—1%) teat _ ;Cos’Xx + Jcos’x + ¢

Exercise 19.13 Page No: 19.79

:]:2
1. [ —————dx
(a2 — x2)
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Putx=asin B, so dx=a cos 8 dd and 8 = sin}(x/a)

Above equation becomes,

Z =

= sin” 0 (acos6 do) f a”sin® (acosb do)

{aZ—aZsin?B)3/2 {a%)(aZ—aZsin2§)3/2

By taking a? common we get

J- a®sin®@

(a%)3,/2(a2—aZsin2@)3/2

cosa
o
cos28

(acos® d8) = [sin?@ de

sin® @ B 2
= J. cos> @ do = J.T.I:Hl 6do = J-(SECEB - 1) do {SECEB-]_ =tan29]
_[sec?’0d6— [06d0 _tan® + c— 0
_tanB-6 + ¢

Put 8 = sin™(x/a)
T T N
—_— — 5111 — [
- (Va?—a?) a
_[sec’8de— [1.d8
_tanB-0 + ¢
Put 8 = sin"}(x/a)
x x’

T
s =1
_— — S — 4+ . -
(/a? — a2 ate ? (a2 — 22)5 dz

Solution:

-|nte rals/

€IndCareer
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Let 1= f ﬁm

Let x = asin#

On differentiating both sides we get
dr = acosfdf

I_f ®sin’ @cos@ dﬂ
(az—q?qm E

_f a® zin” @ cos d 6
al? (1 — sin 9)

f sin’ @
o a? cos? IS'

= {:2 ft.a.n @ sec® 840 1
= 37 (tan® 8) + e
Let
1 R AN
tan — ¢ = g7 (tan(sin ' 7)) e
Differentiating on both sides 1 ( . 8
= — tan(tan'l—)) +c
2
sec?0 df = dt sa Va? —a?
1 T s
e - ()
1= 5 [ 8a’> \ VaZ _ 22 -
1 8 1 a®
“ars ¢ 8 (a2 — 2)°
1 x®

~ 8a? (a? — z2)*

-|nte rals/

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/

€IndCareer

Exercise 19.14 Page No: 19.83

Evaluate the following integrals:

1
[ g e

Solution:

Taking out b? as common from the given equation, we get

2t 4x
<)
It = gt

"y 2 1z "
b2 ;_2)_,‘2 b2 (3)2—

On integrating above equation using

/

1 X +a
dx = alog‘

a—x

+ c}

a?-x? , we get

a
1 1 X
— X —7=5loglh—| + ¢
— b2 2 %) E—K
On simplification we get

1
+ cC Z.fmdm

1 a+bx
—log

= 2ab a-bx

Solution:
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Taking out a’ as common from the given equation, we get

1 1 ]
aZ »_b?
X
= EIZ

On integrating above equation using

/

X+a
az—xzdx - _1 g T C}weget

1 1 1 1 ‘f—[]—J)
e N L

On simplification

1 ax—h

= 2ab ax+hb

+ C

dx 1 X —a
| =—Io + &
x* —a? 2a 5 X +a
1 1 x+a
Jozdx = —log— + 3 e get
1 ‘f—[]—J)
— * lo +c
fm _(2_) g[ﬁ]
On simplification
1 ax—h 1
_mi%8 o T 3. /azmz T2

Solution:

-|nte rals/

€IndCareer
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Taking out a% as common from the given equation, we get

1 1 i
2 -r I:-2
G-
— az

On integrating above equation using

/

—dx = itan‘1 (E) + c,weget

x? +a°

fm dx = aiz*(ir)tan'l[%] +cC
a a

By simplifying we get
g [T,
n-! . -
—Eta ( ) T r? + 4 *

Solution:

-|nte rals/

€IndCareer
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Add and subtract 4 in the numerator of given equation, we get

J- x? +4—-4-1 J- (x% +4)—4-1
x® +4

= w? +4
Now separate the numerator terms, we get

fi-“z’f_'*}—dx fi“ *4) 4% dx — [ -2

= x% +4 x% +4

x? +4
On computing we get

3 1
:j-dX— J-_1c:z+z'l-d:( - erX— 5fx3+4dx

[—dx = 2tant(2) + ¢

2 +a

We know

dx = X—5><§tan_1(§) + c

On integrating we get
_X— gtan 1( ) + c

Now separate the numerator terms, we get

(x* +4)-5 5 dx = (x* + 4 dx
f x2+4 _I x2+4 fx2+4
On computing we get

_Jdx- [Fndx = [dx— 5[

x? +4 x2+4

1

1. _.(x
We knowfx2+a=dx = gtan 1(;) tc

_ : - x— i1 (%
=fdx 5fx2+2:dx—x 5x2tan (2)+c
On integrating we get

1
_ 5. —— 4
_x=Ztani(3) + ¢ /1f1+4;£f m

-|nte rals/

€IndCareer
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Solution:

1
Let | = j\,’1-4—4}(2

The above equation can be written as

dx

R

Let t = 2x, then dt = 2dx or dx = dt/2

Therefore

e e

dx = loglx + V(a2 + x?)|+ ¢

We knowf‘f(az‘“‘z)
_sloglt + VI + 2] + ¢
=%logIZX + V1 + 4x2| + ¢

Exercise 19.15 Page No: 19.86

1
1. f dx
4x?2 + 12x + 5

Solution:

- nte rals/

€IndCareer
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Let

I=[——

433 +12x+5
Taking out ¥ as common, then we get
I
) x4 3x+ %

Adding and subtracting (3/2)* to the denominator

=lf L dx
e @075

2

The above equation can be written as

:EJ-( 3)2_1dx

X+§
Let
3
&*E):tm"m
= dx =dt

So, substituting the t values we get

Y
4)e2—(1)2

1o 1 r—1
27 2x1 %1

+cC

) 1 1 X—a
[smce,J-Xz_ {a)zdx_ 7 alog —y a|+ c]
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. 1 1 X—a)
[smce,fx2 — (a)zdx =% aloglx+ N + ]

1 ):-!—3-1
I=Elog —5—|+cC
xEioHl [Using (i)]
I_11 2x+ 1 N 5 1 d
=8 %|x+s5l "€ ] 22— 10z +34°7

Solution:
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Let

I=[—0
x2—10x+34

1
L= fxz— 10x + 34
Adding and subtracting 5% to both sides

1
:fxz+ x5+ (52— (52 + 32 ™

The above equation can be written as

=Iﬁ‘b‘

Letx=5) =t __
= dx=dt

So, substituting the values of t we get

1
[= | ——dt
J-1:2+|[3jE
I 11::;11—1t+
=3 n {3] C

1 1 X
i - - == -1
[smce,J-Xz_l_ {a)zdx atan {a}+ c]

1 1 X
: T dw=—tan~i(Z
[smcle,J-Xz n {a)zdx atan (a) +c]

= lpap 12
=315 [Using (i)

Adding and subtracting 52 to both sides

1
=fx2—2xx5+(5)2—(5)2+34dx

The above equation can be written as
[Fr=rrh

T ) x-52+ 9%

Let(x—5) =t ... (i)

=dx=dt

So, substituting the values of t we get

1
I=J-t2+(3)2dt

I—lt 15+
=3tan (3) C
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Solution:

1 1
Let I= f 1+x—x7 dx = f —(x* —x—1}dx

The above equation can be written as

1
- J-—{XE—K— l)dx
Add and subtract ¥ to both sides
1
- f 1 T dx

—{XZ—X—E—I-I-E)

The above equation can be written as

L ("

On computing we get

-/ =~ ! dx
12
(%) -6-)
I= ! logg-l_{x_%) +c
2 363

) 1 1 X—a
[smce,J-Xz_—{a)de— 7 alogl al + ]

By using,
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ad+X

dx
] lo +c
ag—x_- g

) J’ 1 dx — 1 | |X—a|+
[since, x2—(a)2 " 2xa ®tlxya ‘]
: 11 VE+2x—1
=—Jlgg |——

ﬁ;g

—1+2x

L,l'g_l_l 2 Tc 4./ ! dx
X 222 —x — 1

Solution:

nte rals/

€IndCareer
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1
Let I= f 2x2—x—1

Taking out 2 as common we get

1J’ 1 dx
2) 2 x_1

2 2

Again adding and subtracting (%)’ to the denominator we get

4

=1f ! dx
ook (03

The above equation can be written as

1 1
ZEJ-(X 1)2 idx
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3
1 1 t—gl
I—2>< 3ln:)g 3| ¢
ZXZ t-l'z
1 — 3|
, +
[smcefxz_(a)z 2><a1°g| Tal Tl
. 13
I=510g 4l +c
3Tl [Using (i)
1 2x- 2 1
I=3loglo 1l *© 5'f:c2+6m+:13d“’

Solution:
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In the denominator we have, and it can be written as
X*+6x+13=x"+6x+3*—-32+13
The above equation can be written as

_(x+3)%+4

Substituting these values we get

f; _ f;
S0, " ¥*+6x+13 T x+3)24+22
Let x+3 =t
Then dx = dt

1
—  dt=—tan'=+
f(t)2+22 g e

[since, J- _ dx = ltan_1 (z) + ]

x2+(a)2 a
1ta _lx+3+
—tan c
2 2

Exercise 19.16 Page No: 19.90

Evaluate the following integrals:

sec? x
1. /—21111:
1 —tan“x

Solution:
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J‘SE‘C‘(

1—tan?x

lettanx=t..... (i)

2
= SECTX dx = dt

So, substituting these values in given equation we get

[= 10g|1+t|+c [since,f#dx=ilng|a+x|+c]
2x1 az —(x)2 2xa a—x
I= ilng |ifmx © [Using (i
anx g (1]
E.']:
2. f m d:l!
Solution:

-|nte rals/

€IndCareer
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e
Let I'= J-1+ua-2!‘
Let ® =t.... (i)

= &% dx = dt

So, substituting these values in given equation we get
I J’ dt
) (1)
I=tan‘t+c
i f L dx =tan"'x +
since, | ————=dx=tan""x+ ¢
[ 1+ () ]

[=tan™(e%) + ¢ [using (i)

[=tan 't+c

1
[since, J- 1T 002 dx =tan™*x + (]

COSs I¢
I =tan1(e) + ¢ [ycing (i 3. / dx
(&%) + ¢ [using (i)] sinfx +4sinz + 5

Solution:
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COSX
Etl=f i i

sin? x+4 sinx+5

Let sin x =t..... (i)

= Cosx dx =dt
—f

Adding and subtracting 2¢ to the denominator we get

t2* +4t+5

dt
- J-t2+{2t){2)+ 22—-22+5

Above equation can be written as

f{t+ 2)2+1
Again, lett+ 2 = u .....(ii)

= dt =du

I J’du
S Juz+1

=tan tu+c

1
[since,J- 112 dx =tan™tx + (]

E.'I:

=tan"!(sinx +2) +c [Using (i), (ii)] o2 1 5eT 1 6 dx

Solution:

-|nte rals/

€IndCareer
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e¥
Let I= J-va-2"+5u=:'~"+ﬁ

Let® =t..... (i)

=" dx=dt

1
:J-t3+5t+6dt

= dt=du

So, substituting these values we get

I=J-uz_—(1)zdu
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So, substituting these values we get

l=fuz_—(1)2du

2 I=log |22 1] 4
1 Bl PP
I ! 1 2 + (t+2
= og C 2(t+=)-1 . .
1 1 —
2 X 5 u+ 5 I =log 2(:%}; + ¢ [Using (ii)]
1
[smce,fxz _ (a)zdx 2% a glx+ [+ ] 1= loglex |+c [Using (i)]
5 f e
. £
4ebr _ 9
Solution:

-|nte rals/

@€IndCareer
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3X

1=
Let = J-4E-‘ﬁ'x—9

33
Let®  =t..... (i)

= 3e¥ dx = dt

<
3) 4t2—9

Taking (%) as common we get

1 1 dt
S12) .9
t
4
The above equation can be written as
1 1 at
12 3\°
©-(3)
-3
= ﬁlog . 3 +c
2

) J’ 1 dx — 1 | |x—a|+
[since, " = -4 c]

3K _
1= 1/36 log [=

Exercise 19.17 Page No: 19.93

Evaluate the following integrals:

-|nte rals/

€IndCareer
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1
1. d
f v 2r — 2 *

Solution:

€indCareer
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1
Let I= fvlt—xzdx

The above equation can be written as

1
o — (%% —2x)
Now by adding and subtracting 1° to the denominator we get

1
- f,j—[:-cE —2x(1) +12 - 12]dX

On simplifying

1
= dx
f«j—[{x— 1)2—1]

The above equation becomes

=f,/1—{1—1)2dx

let(x-1)=tand dx=dt

1

[= dt
So, J-1,.'1—t2
= sin™! t + c [since J- ! dx =sin"'x+c]
V1-—x?

I=sin!(x—1)+c

1
2. dx
/ V8 L+ 3x — 2

Solution:
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The denominator of given question 8 + 3x — x* by adding and subtracting (9/4)
can be written as

9 9
8—(x2—3x+———)

4 4
Therefore
8 (2 3 +9 9)
4 4

The above equation can be written as

41(3)
I

Substituting these values in given question we get

2

dx

1 1
dx =
J-\ﬂg-l' 3x—x J-J%_(X_%)

Let x-3/2=t
dx = dt

dx =

o)
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dx

1
3.f
/b — dx — 2x2

Solution:

€indCareer
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[ ——d
let] = S—dx—2x2
MNow taking out 2 as common from the denominator we get

1
= dx

J—z |x2+2x - g]

By adding and subtracting 1? to the denominator we get

1

X2+ 2%+ (12— ()2 -2

e

By computing
1 1

2 e +1:r2——dx

‘rf\j e
let(x+1)=t

Differentiating both sides, we get, dx = dt

=2 [—X _dt
vz =~
o (@) -

-|nte rals/

€IndCareer
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X
. _ v _1 _
[since J-mdx = sin (a) +]

I = Lsint| 2 1
_Esm Ex{x+ ) |+c

Solution:

4. d
f\/3n:2—|—5m+7 ¥

- nte rals

elndCareer
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1
= [— dx
et J. y 3RE+H5K+T

Taking 1/v3 as common from the denominator we get

"FJ-JH——%

Now by adding and subtracting (5/6)° to the denominator complete perfect
square, we get

1 1
:_f dx

O (@) (@) - () +

The above equation can be written as

) )

-|nte rals/

€IndCareer
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=lf;dx
v3 (x+§)2+2
6 36
let (x+§) =t
6

dx =dt

-5l —=
o

11 t+ t2+(59)+[' !
=—Ilo — ¢ [since

V3 B 6 Vx2Z +a?
On simplification we get

= Lioghs 24 5+ )+ () |+
-5 glx xto) +— c
1= Liogle+2+ [xe+ 2000

—‘/gogx 3 X2+t

Exercise 19.18 Page No: 19.98

Evaluate the following integrals:

T
1. ———dx
f \Hma + aa

Solution:

-|nte rals/

€IndCareer

dx=]og|x+1fx2+a2|+c
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The given equation can be written as

j - dx _f X dx
W B .\[(xz)z ¥ (a2)2

Let x? =, so 2x dx = dt

Or, x dx = dt/2
x dt 1
Hence,fmdx = J.m? . Ej-mdt
1
Since, fmdx = log|x + \[(Xz + a?)|+ ¢
Hence gf\ftu;(az)z dt = ;10g|t+ JE + @2+ ¢
Putt=x?
_; loglx® + V(x2) + (@)2|+ c 2
) 9 ] sec” T 4
: G
S Vit teis
Solution:
lettanx =t
Then dt = sec®x dx
2
ﬂd}( — J‘ ;it _
Therefore, * V#+tan®x V224t
Since, J(xz+az)
2 2
Hence, szzﬂz loglt + vtz + 22| + ¢ .
3. ——=dx
- logftanx + VRPX T 4| + /m

Solution:

-|nte rals/
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let® =t

Then we have, eXdx = dt

Substituting these values,
e dt
——dx = | ——
Therefore, f J16—e2X f JaZ_¢2

1

Since we have, J Vai-x?

dx = sin? (E) +c

dt e COSs @I
J-"u'r z_i2 sin™t (2‘]_') + C 4, dax
Solution:

Letsinx =t
Lot SInx =t
Then dt = cosxdx

Now substituting these values we get

j' cosx dxzj- dt
Hence, = v4+sin®x V22 + 2

1
dx = log[x +V(x* + a?)] + ¢
Since we have, Vi + %) 8l ( )]

= log[t + Vi + 22 ] +

JF dt
Therefore, * V22 +¢2
_log[t + Vt2 + 22] + ¢ = log[sinx + Vsin?x + 4] + ¢

5 sinax J
. T
Vdcostix — 1

Solution:

-|nte rals/
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Let
2cosx =t
Then dt = —2sinx dx

X dt
sinkdx = ——
Or, 2

Then substituting these values we get,

SINX
dx at

Therefore, "-"4‘:':'SE x-1 _ /- 2y (t2—12)

1
—— dx = log[x +V(x2—a?)] + c
Since, ~ V(x*-a%) el ( )]

T = —3lod[t + V1] + ¢

Therefore, J- 2v/(12-12)

On integrating we get

1 i
= —-log |2cosx + +/4cos®*x—1| + ¢ 6. /—dm
2 g[ ] ,,:"4_:33

Solution:
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letx*=t
2x dx =dt or x dx = dt/2
Now substituting these values in the given equation we get

Ja=®= I

Hence,

1
Since we have, f VaZ-x?

dx = sin™? G) +c

Iz(\/ﬂ) = —5111‘1( ) +c
— w2
Putt=x ] /_ 1 )
. e 1 (X . a
_psin(5) + e = s (5) + e /21— 9(log 2)?
Solution:

-|nte rals/
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let3logx=t
We have d(logx) = 1/x
Hence, d(3logx) = dt = 3/xdx

or 1/xdx = dt/3

J- 1 dX _ J-} dt

Hence,” *v4-9llegx)* 32242
: [ —=—dx = sin™? (E) +c
Since we have, ~ va*—x* a

1 od 1.1 (E)
Hence, J-E‘Jzz‘tz BN
Putt=3logx
= Isin? (E) + ¢ =-sin™? (alﬁ‘) +c

3 2 2

1 dt 1 . 4 (t)

= = -sin"*|=-) + ¢
Hence, J.Exfzz—tz 3 2
Putt=3logx

dx

sin 8x
1. _l(t) 1. _1(alugpc) 8 /
=-gin*{-)]+c=-sin"|[—]+c ©
3 2 3 2 \f9+sin44:t:

Solution:
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Let t = sin%4x

dt = 2sin 4x cos 4x X 4 dx

We know sin 2x = 2 sin 2x cos 2x
Therefore, dt = 4 sin 8x dx

Or, sin 8x dx = dt/4

sin8x 1 f dt
9+ sinax  4J) V32 + t2
9 f cos 2x 9
- 2 2 . p— Y ]
Since we have, f ’(‘<Z+az) log[x + vr(x ta)]+c Vsin® 2z + 8
I —r—-v Solution:
- TV A+ 3t Let t =sin2x

— 4
dt =2 cos 2x dx

— l a2 -y
=3 log[sin“4x + V9 + sin*4x + ¢ Cos 2x dx = dt/2

Ccos2xX

dx 2
'[xa's'mg 2x +8 :i J a2 + (2v2)

1

dx = log[x + V(x® + a?)] + ¢
Since we have, ~ V&* +3a%) el ( ]

1 1
=3 J-dt,’\f{tz +(2v2)" = Elﬂg[t + Jt2 + 8] +c
= ilog[t +V2 +8]+c= ilog[sian + 4/sin’2x + 8] + c

Exercise 19.19 Page No: 19.104

Evaluate the following integrals:

T
1./ dx
2 4+ 3x + 2

Solution:

-|nte rals/
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Let

o

x®24+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 and | can
be reduced to a fundamental integration.

Ae i{xz+3x+2) —2x+3

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

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

[ 2(2x+3)—
I —

xT+3x+2
1 2x+3 3 j- 1
sl=2Y xFaaxez 2 ¢ x243x42

lj" 2x+3 3 j‘ 1
Let, l;=2" x®+3x+2 " andly=2 7 xZ+3x+2

Now, | =11 — |7 ....equation 1

We will solve I, and I, individually.
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1J~ 2x+3
As |y =2

®2 4+3x+2

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

du
S 1y reduces to 27 u

Hence,

: = —loglul +C

4 —E
On substituting value of u, we have:

ilﬁglr-e;2 +3x+2|+C

l; = .. Equation 2

3 1

= | ——dx — . :
As, ;=2 fo+EIx+E 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.

i)fxziazdx——lngl—lﬂ—(:u)f 2+azdx=§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.

.y

1c2+31c+2

- ntegrals/

€IindCareer
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1
= dx
S, = f{u2+z[—}m+()}+z -(2)

ba |

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

Ef%dx

L="" () -G

1 1
I, matches with fxﬂ—azdx - ﬂlng

X—a

+C

xX+a

1 X—-a
dx = Zlogl; +C

J‘ 1
I, matches with ¥ x2-a2

3.1

et {_ | _2_2. | + C}
_2 tag

3 2x+3-1

o~ +C
==2 2x+3+1

3 2x+2 3 x+1

= +C = - log|— C .
=|,=2 2x+4 2 x+2 ... equation 3

From equation 1:
I=lh—1

Using equation 2 and equation 3:

2 r+l d
t+1|+c 'fm2+n:+3 *

1 2 _3
|=2loglx +3x+2| 2l

Solution:

- nte rals/
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x+1
1= T

X2 +x+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 x> + x + 3 and | can
be reduced to a fundamental integration.

As i(x2+x+3)=2x+1

Slet,x=A(2x+1)+B
=2xXx=2AXx+A+8B
On comparing both sides

We have,

2A=1=A=1/2
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A+B=0=B=-A=-1/2
Hence,

[ Lox+1)—2
I —

X2 4+x+3
1 2x+1 1 j‘ 1
s l=2Y %Eawtz 2 Y wZpx+3

2x+1 1 J- 1

Let, |1=EJ‘-‘CZ+‘C+3 and ;=2 ¥ x2+x+3

Now, | =11 — |7 .... Equation 1

We will solve |, and |; individually.

j‘ 2x+1
Asly=2Y xB+x+3

letu=x*+x+3=du=(2x+1)dx

du
~ 13 reduces to 27 u

Hence,

I —E : =—1ng|u| +C

On substituting the value of u, we have:

ilng x2+x+3|+C

I = ....equation 2

-|nte rals/

€IndCareer
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1 1

- | —dx - . i
As, l;=2 JF_1c2+_1c+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.

i)fxziazdx——lﬂgl—|+(11ljf 3+aE =§tan_1(§)+c

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

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

Sla=2 J-_1¢:3+_1c+9.

1 1

= ; : — dx
==’ fix“+2%}-‘f+(§f}+3—(§)2

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

IR S TR S | (E)
| matches with JF.1c2+z12 a tan a +C

2

i{(w%)tan_l( .)ch}

2x+1
tan~t (Z2) + .
== \f11 Vi1 ... equation 3
From equation 1 we have
I=lh—1Iz

Using equation 2 and equation 3:

1 2 i -1 2x+1
I=Elog|x +x+3|+hltan (—m)+c
Using equation 2 and equation 3:

1 5 1 2x+1 x—3
I=2Ioglx +x+ 3| ,nta (—m)+c 3./m2+2m_4dm

Solution:

-|nte rals/
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x—3
2

Let ! :f +2x—4 X

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

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 and | can
be reduced to a fundamental integration.

ne (P H2X—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

1
=(2x+2)—4
[—dx
Hence, | =~ x+2x—4
1, 2x+2 1
- dx — 4 dx
=2 x2+2x—a j Z42n—4
1 2x+2 1
—_ _— X _—
Let, |, =2 f x24+2x—4  andl; = f x24+2x%—4

Now, | = Iy —4l; ....equation 1

We will solve |; and |; individually.
lf 2x+2

As, |y =2 x®+2x—4

letu=x*+2x—4=du=(2x+2) dx

1 pdu

S lireducestoz” u

el 11IUd\.adl CCI
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1 pdua 1
=] —=-loglu|+C
Hence, ;=27 u 2

On substituting value of u, we have:

=§10glxz+zx—4|+c

I .... Equation 2

1
—dx — . .
As, |; = fx2+2x—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 solve the problem.

i f L dx= —1 F_ﬂ+C” f L 1t‘%ﬂ+c
Y XZ—az X 22 %8kt 2 i) XZraz g A g

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—ax ] -
Slp = xZeax—a = | = (X2 x+H(1)7}-4-(1)%

Using a’+ 2ab +b?=(a + b)*

We have:
1
——dx
u:f&ﬂﬂﬁﬁf
1 1 X—a
l, matches with fxz_azdx =.log[ | +C
1 x+1—3
Sla=245 Plxsi+s ... equation 3
From equation 1 we have
| =11 —4l;
Using equation 2 and equation 3:
1 2 Al oar x+1—5
3 log|x~ + 2x — 4] 4(2-.,’5105 x—+1+-.,’5) +C
o _
| =% log|x® +2x — 4] — ilﬂg ::L:rz 4. / > -T-mﬁ _|3_ 3 dx
° H i H i
Solution:

€IindCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/

€IndCareer

J‘ 2x—-3
let | = x*+6x+13

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 |
can be reduced to a fundamental integration.

A,SI{K +6x+13)=2x+6

Slet, 2x—3=A(2x+6)+B
= 2X—3=2Ax+6A+B

On comparing both sides

We have, ZA=2=A=1
bA+B=-3=B=-3-6A=-9

f (2x+6)-9
Hence, | = x®+6x+13

I_J" 2x+6 —9_[ 1

x2+6x+13 x2 +6x+13
J‘ 2x+6 f
Let, I; = x®+6x+13 and I = 1(2+61c+13

Now, | =1 —9l; .... Equation 1

We will solve 1; and |; individually.

2x+6

As, |1 = ftz+6t+13

let u=x>+6x+ 13 = du = (2x + 6) dx

—mtegrals/

€IindCareer
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du
~ 1 reduces to

Hence, |1 = f_ 10g|u|+C

On substituting value of u, we have

Iy = log|x® + 6x+ 13| +C ....equation 2

As, ;= f 1c2+61c+13 and we don’t have any derivative of function present in
denominator. - we will use some special integrals to solve the problem.

-|nte rals/
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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)J- ! dx——lﬂgl _a|+C11)J- letan‘1(§)+c
x?—a? 2+ a? a a
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 1c2+61-:+13

f 1

Sl =" (P+2(3)x+@)7}+ 13-(3)?

Using a* + 2ab + b? = (a + b)*
I;
We have |; = (x+3)2+(2)*

| matches with fx2+az

x+3
Sl —Eta (T) +C equation 3
From equation 1
l=1,—9I;

Using equation 2 and equation 3:

I _log|x* +6x+ 13| - 9 %tan‘ (Ha) +C

I _log|x* + 6x + 13| — gtan‘1{$) +C 5, / . zm — 1 da
€T

Solution:

—mteg rals/
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Let | = —I IxZ—dx+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, I{Sx —4x+3)=6x—4

Slet, x—1=A(6x—4)+B
=x—1=6Ax—4A+B

On comparing both sides

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

1 1
— 5_ _4 N
J‘ i{ X ] 2
Hence, | =7 3x?—4x+3
1 6x—4 f
Hl=s 3x2—4x+3 31:2 4-1c+EI
1J‘ Bx—4 IJ' 1
Let, || =67 3x®—4x+3 and > =37 3x®—4x+3
, 11 2

Now, | =l —; ....equation 1

We will solve 1; and |; individually.

lf 6x—4
As, Iy =6 3x®—4x+3

—mtegrals/
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Lletu=3x?—4x+3 = du=(6x—4) dx

1 du
Slireducestoe @ u

Hence,

1 rdu 1

=] —==loglu| +C
Il =6 nm )

On substituting value of u, we have:

I i log|3x?—4x+3|+C

....equation 2
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_é log|3x*—4x+ 3| +C

= ...equation 2

1 1

- ——dx I i :
As, |z = zf ax?-4x+2  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.

J- 11
Y XZ—az X" 3

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

X = % tan~! G) +C

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

—f

. | X ——'(+1

{Dn taking 3 common from denominator}

2 = = dx

N 2{]1{+()}+1 (Z)

Using a’+ 2ab +b?=(a + b)*

Wehavelg— ( =) +(a:]

IS TR S| (E)
|- matches Wi'[h“[!{2+azdx a tan a +C

—mteg rals/
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..equation 3
From equation 1:
I=1l1—1;

Using equation 2 and equation 3:

é log|3x%* —4x+ 3| — ~ tan~?! (31_2) +C

| = 345 5

% log|3x% —4x + 3| — —_tan~! (33_2) +C

| = /5 5

Exercise 19.20 Page No: 19.106

Evaluate the following integrals:

2
1. fﬂdm

2 —

Solution:

-|nte rals/
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U +x+1
Given / e OX
[ P(x)
Expressing the integral suc3+bx+c
x2+x+1
(x—1)x

=}J’{2X+1 + 1)dx
(x—1)

J’ 2X + 1 J’ ! dx
=
(x—1x
2x+1
f (x—1)x

Consider

By partial fraction decomposition,

2x+1 A B

= +
zy{x—l)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 3 1

ThUS, = (x—1)x T -1 x

-|nte rals/
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J’ 3

=

Xx—1

::-SJ- dX J- dx
X_

1
Consider JFE

Substitute u=x—1 - dx =du.

1 1
=>J- dx=J-—du
x—1 u

f%{dx = log|x| + c

We know that

1
J-adu =loglu| = log|x — 1|

Then,

=>3J-X_ dx — J- dx = 3(loglx— 1]) — J- dx

= 3(log|x — 1|) — log|x|

2x+1
Jr (x—1)x

dx = 3(loglx — 1|) — log|x|

Then,

IEXH f1dx—3{1 x—1])—1 ||+f1dx
ol Femey = 3(loglx oglx

-|nte rals/
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We know that J 1 dx=x+¢

fz’”l f1dx—3{1 x— 1) — loglx| + x +
o Femy = 3(log|x oglx| + x+ ¢

[ = J-x T rx+l

dx =—log|x| +x+ 3(loglx—1|) +¢

—1
1/&,:133
24+ x —6

Solution:

-|nte rals/
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_ j- **+x—1

Consider x%4x—6

[ o —dx = [Q)dx + [ ==

ax?+bx+c ax?+hbx+c

Expressing the integral

letx*+x—1=%x*+Xx—6+5
J’X +x—1 J’ X2+X—6+ 5 ix
. _
X24+x— 6 X24+xXx—6 XZ+x—6
[t t)e
) \x2+x—6
SJ-( L )dX+J-1dX
N X2+ xX—6

J- 1

x2+x—6

Consider

Factorizing the denominator,

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

1 A N B
T x—2)(x+3) x—2 x+3

= 1=A(x+3)+B(x—2)
=1=Ax+3A+Bx—2B

= 1=(A+B)x+ (3A—2B)
= ThenA+B =0 ... (1)
And3A—-2B=1... (2)

Solving (1) and (2),

-|nte rals/
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2x(1)—>2A+2B=0
1x(2) > 3A-2B =1
5A =1

SCA=1/5

Substituting A value in (1),
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=A+B=0
=1/5+B=0
~B=-1/5

1 1 1

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

_lj'ldxl 1dX
_-5 Xx—2 g ¥+ 3

letx—2=u—->dx=du

Andx+3=v > dx=dv.

1J’1d 1J’1d
= 5/ u u 5 v v

1
We know that J-de =loglx| + ¢

11I| 11||
== — PR
5 ogiu 5 og\v

1

1
g loglx — 2| — £loglx + 3|

=
1

= ¢ (loglx — 2| —log|x +3()

Then,

! 1
#SI(m)dX+J-1dX= 5(g{1ﬂg|X—2|—10g|x+ 3|))+J-1dx

We know that J 1 dx=x+¢

> (loglx — 2| —loglx+ 3 +x+¢

2 p—
== = 1'i'<=—10g|X+3|+X+10g|x—2|+g

x2 +x—6
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Or I =log|(x — 2)/((x + 3)| + x + C

(1 —z?
") oz(1 = 2z) v

Solution:
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1-x
Given L= ffl—z-‘fl‘f

x-1
Rewriting, we get * x(2x-1)

f 2 —ax= fQudx+ [ 2

axZ+bx+c axZ+bx+c

Expressing the integral
J’ x?—1 ix J’( Xx—2 N 1)[1:-:
T x2zx-0 T ) \x(zx—1 " 2

—1f X~z dx+1f1dx
X(2x—1)

x—2
Consider = x(2x-1)

By partial fraction decomposition,

Xx—2 A_I_ B
= =
x(2x—1) x 2x-—1

=xXx—2=A(2x—-1)+Bx
=X—2=2Ax—A+Bx
=x—2=(2A+B)x—A
wA=2and2A+B=1

“B=1-4=-3

=2 2 3

= =
Thus, w(2x-1) x 2Zx-1

:}J’(E 3

-|nte rals/
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[-dx

f:lcdx = log|x| + c

Consider
We know that

1
= J-de = log|x|

j‘ 1
And consider ¥ 2x-1

letu=2x—-1->dx=1/2du

=>J-2X—1 J- du

f:lcdx = log|x| + c

We know that

J’ 10g|u| log|2x — 1|
= —
2
Then,
fx_z dx zfldx 3[ L i
= S — — — _
x(2x—1) X 2x—1
log|2x — 1|
= 2(loglx|) —3 (T)
Then,

J’ x*—1 s — 1J’ Xx—2 dx+1J-1dx
= | — -
x(2x—1) X(2x— 1)

- nte rals/
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1 log|2x — 1| 1
_ E(Z{loglxl] _3 (T)) + f 1dx

We know that J 1 dx=x+c¢
3log|2x— 1| x
gl | X

= log|x| — 2 2+t:
1 —x? 3log|2x— 1 X 2

al= | ———dx=— gl |+10g|X|+—+C 4. = t1 dx
(1—2x)x 4 2 x2 — Hx + 6

Solution:
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2x-5
Consider = (x*-5x+6)

n=x2—5x4+6-dx=—du

Let 2x—5

J‘ 2x—5 dx J’ZX—S 1 q
—1 =
(x*—bx+ 6) u 2x—5 0
1
=J-—du
u

We know that

f%dx=10g|x|+ c

1
— J-adu = lgglul = IDgIXE — Bx+ EII

1
MNow consider f x2-5x%+6

ﬁfﬁdxzf{x—ml{x—z;]dx

By partial fraction decomposition,

=A+B=0and 2A+3B=-1

1 A B
= = +
(x—3)(x—2) x—-3 x—-2 Solving the two equations,
=1=A(x—2)+B(x—3) =2A+2B=0
=1=Ax—2A+Bx—3B 2ZA+3B=-1

= 1=(A+B)x—(2A +3B) B=1
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2A+3B=-1
B=1

AB=-landA=1

=>J-{:e;—3jl{:e;— zjdxzf(xi3_xiz)dx
:J-XiEdX_J-X:—lZdX

1
Consider JFE

letu=x—3 > dx=du

1 1
=>J- dx=J-—du
Xx—3 u

f%{dx = log|x| + c

We know that

1
= J-adu = log|u| = log|x — 3|

1
Similarly J-E

letu=x—2 > dx=du

1 1
=>J- dx=J-—du
x—72 u

f%dx = log|x| + c

We know that
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1
= J-adu = log|u| = log|x — 2|

Then,

Z}fﬁd"‘:J-{x—3)f{x—zjdxzfx:—[3dx_fxizdx

=log|x— 3| — log|x — 2|

J’ x—1 dx—lf 2x—5 dx+3J- 1 dx
~Jx2—sx+6 (X3—5X+6) X2 —5X+6

1
= E{l-::-glx2 —5x+6|)+ E{loglx —3| —loglx—2])

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

Then,

f S dx—5f x—1 dx+f1dx
~  x2—sx+6 X2 —5Xx+ 6

We know that J 1 dx=x+¢

- J-XE—5X+EI J-ldx
B 5log|x? — 5x + 6| . 15loglx— 3| 15log|x— 2| .

2 2 2

B 5log|x — 2|log|x — 3| N 15loglx— 3| 15loglx— 2| .
- 2 2 - 2

=x—5loglx— 2|+ 10loglx— 3| +¢

X+cC

X+cC

-1—[ S S 5log|x — 2| + 10loglx — 3| +
al= | s —edx=x—5loglx oglx c

-|nte rals/
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= il

Given %2 +7x+10

[ —dx=[Q)dx + [ <=

Expressing the integral - ax®+bx+c ax?+bx+c
J’ x? ix J’ —7x— 10 D
e =
X2+ 7x+ 10 {XE-I-?X-I-]_G )
J’ 7x + 10 dx - J’ Ldx
B x2+7x+ 10
J- Tu+10
Consider ¥ x2+7x+10
Let 7x+ 10 ——{Ex+ 7) —; and split,
J’ 7x+10 J’( 7(2x+ 7) 29
=3 = —
X2 +7x+ 10 2(x2+7x+10) 2(x2+7x+10)
?J’ 2x+7 i 29 1 dx
T 2) x24+7x+10 2 ) x24+7x+ 10
J‘ 2x+7
Consider ¥ x2+7x+10
u=x +?X+1D—>dx=idu
Let 2%+7
J’ 2x+7 dx J’ 2x+7 1 d
+7x+10) ) T u wx+7 ™
= —du
u

-|nte rals/
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J‘ 7x + 10 dx+f1dx
T x2+7x+ 10

f Tx+10

Consider ¥ x2+7x+10

7 29

L 2 and split,

J’ 7x+ 10 J’ ( 7(2x+7) 29 )d;.;
= — .
x2+7x+10 2(x2+7x+10) 2(x2+7x + 10)

?J‘ 2x+7 dx 29 1 N
“2)xrv7x+10 2 )x2+7x+10
f 2x+7
Consider ¥ x*+7x+10
u=x2+7x+10 » dx = —du
Let 2x+T

J’ 2x+7 dX_J’ZX+? 1 4
ENCTES ST R AETRN P A

1
=J-—du

u

1

We know that f;dx =loglx| + ¢

1
= J-ﬁdu = log|u| = log|x? + 7x + 10|

f 1

x2+T7x+10

Now consider
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1 1
dx = f dx
=}J-XE+TX+ 10 (x+2)(x+5)
By partial fraction decomposition,

1 B A N B
T 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

2ZA+5B=1

-3B=-1

“B=1/3and A=-1/3

= f{x+ 2]1{x+ 5y X = f(3{;2) +3{X]-_|- 5))dX
101 101

=—§J-X+de+§fx+5dx

[ —dx

letu=x+2 > dx=du

- [ [

j'%dx=10glxl+ c

Consider

We know that
1
= J-adu =log|u| = log|x + 2|

1
J-de

Similarly

-|nte rals/
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letu=x+5->dx=du

1 1
=}J- d;.;:J-—du
Xx+5 u

j']—lcdx = log|x| + ¢

We know that

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

1 1 1 1 1
:'fxzwﬂ md":f{x+2){x+5)d":_Efﬁzd“%fﬁ 5 &

B —loglx + 2| N log|x + 5|
B 3 3

Then,

J’ 7Xx+ 10 TJ’ 2x+7 29 1

dx =— dx — — dx
X2+ T7x+ 10 20 x2+7x+ 10 2 Jx2+7x+10

29 —log|x+ 2| loglx+5
——(loglx +?X+1D|)——{ g|3 I+ gl3 lj

7log|x*+ 7x + 10| N 29loglx+ 2| 29log|x+ 5|
- 2 6 a 6

Then,

J’ %2 ix J‘ 7x+ 10 dx+f1dx
= = —
X2+ T7x+ 10 X2+ 7x+ 10

We know that ] 1 dx=x+c

J’ 7x+ 10 dx+J-1dx
X2+ 7x+ 10
—7loglx*+ 7x+ 10| 29log|lx+2| 29log|x+ 5|
= - + +x+c
2 6 6
—7loglx + 2|log|lx+ 5| 29loglx+2| 29log|x+5]|
= — + X+ ¢
2 6 6
Hence,
X + 2
I= x——lnglsr +?x+1D| Iu:ngl +cC
| +5

-|nte rals/
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Exercise 19.21 Page No: 19.110

Evaluate the following integrals:

dx

i
1.
f vax? + 6z + 10

Solution:
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I_ X

Given f VX2 +6x+10 dx

. i T,
Integral is of form = vax®+bx+c

_q 08 a2
Writing numerator as px+q= l{dx (ax”+bx + Cj} tH

=px+qg=A(2ax+b)+p
=X=A(2X+6)+
SA=1/2and p=-

Let x = 1/2(2x + 6) — 3 and split,

X 2x+ 6 3
ax= | ( - Jx
VxZ+ 6x + 10 2WxZ+6x+10 xZ+6x+ 10

X+3 1
=[ dx—3
VxZ4+ 6x+ 10 VxZ +6x+ 10

x+3
—dx
Consider f VxZ+6x+10
u==x +6x+1[]%dx=idu
Let 2x+6

J- X+ 3 J- 1 4
= ——=0au
\fxz+6:{+1[] 24u

i

-|nte rals/

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/

€IndCareer

1‘I:l +1

. 3
We knc:-wthatfx dx = nr T C

j—du—-(m)

=Ju=4x2+6x+10

1

—x
Consider f V x2+6x+10

1
dx:f dx
V2 + 6x + 10 JE+3)2+1

letu=x+3 >dx=du

1 1
=>J-v’{x+3]2+1dxzf1f{u)3+ T

1
dx =sinh'x+c
We know that f VxF+1
L d inh~(u)
u = sin u
yuz +1

= sinh™!(x + 3)

Then,

J’ J’ x+3 dx—3 1 dx
\."x2+ 6X + 1D VxZ+6x+ 10 VxZ+ 6x+ 10

= Jx24+6x+ 10 —3sinh™(x+3)+c
X
VX2 + 6x + 10

dx = /x2 + 6x+ 10 — 3sinh~1(x+3) + ¢

-|nte rals/
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2x+1
I =

dx
Given vxi+2x-1

21 gx
Integral is of form = vax*+bx+c

_ a8 a2
Writing numerator as px+q= l{dx (ax”+bx+ C)} TH

=px+qg=A(2ax+b)+p
=2X+1=A(2x+2)+p
sh=landp=-

Let 2x +1=2x+ 2 — 1 and split,

2x+1 2x+ 2 1
= - I
X2+ 2x—1 VEZ+2x—1 x2+2x—-1

x+1 1
dx — J- dx
VxZ+4+2x—1 VX2 +2x—1
x+1
dx
Consider f VxF+2x-1
H=x242x—1-dx=—du
Let 2x+2

x+1

1
dx = J-—du
VZ+2x—1 2yu

EYEW
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xll +1

We knc:-wthatfx dx = n+1 Te
171 1
=Ju=x2+2x—-1
1
dx
Consider f VxF4+2x-1

=>J- L dx=J- L dx r+1
VxZ+2x—1 J(X+ 1)2—-2 3. Nz gy r—— dx

Solution:
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x+1
I =

dx
Given f y 4 +5x—x2

2 x
Integral is of form = vax®+bx+c

_ 108 a2
Writing numerator as px+q= l{dx (ax”+bx + C)} TH

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

=x+1=A(-2x+5)+p
A=-1/2andpn=7/2

letx+1=—1/2(-2x+5)+7/2

x+1 —2x+5 7
o= | + Jox
V—x2+5x+4 2V—x2+5x+4 2V—=xZ+5x+4
1 —2Xx+5 dx + J’ dx
V—x2+5x+4 2) y—x2+5x+4

—2x+45

——dx
Consider f v —xF+5x+4
n=—-x?+5x+4—-dx= = du
Let —2x+5
—2x+5
=}J- J-—du
V— X2+5X+4-

xl:l. +1

We knc:-wthatfx dx = n+1

+cC
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Writing numerator as px+q= l{i{axz+ bx+ c)} tH
=px+q=A(2ax+b)+p
=Xx+1=A(-2x+5)+pu
A=-1/2andpu=7/2
letx+1=—1/2(-2x+5)+7/2

x+1 —2x+5 7
o | + )as
V—x2 +5x + 4 2V—x2+5x+4 2W—x2+5x+4
1 —2x+5 dx + J’ dx
V—x2+5x+4 2) V—=x2+5x+4

—2x+5

Consider f v —x%+5x+4

dx

l=-x245x+4->dg=——du

Let —2%+5

—2x+5 J‘ q
—du
\."—X3+5X+4-

Dy == + C
We know that f n+1

o j —_du = —(2v1)

= —2/x2+6x+10
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x+1 —2x+5 7
L [ : )as
V—x2+5x+4 2v—x2+5x+4 2/—=x2+5x+4

-1 —2x+5
=— —dx+—f—dx
V—=xZ+5x+4 2) V=x2+5x+4

—-2x+5

——dx
Consider I v —xP+5%+4

u=—-x*+5x+4-dx= du

Let —-2X+5

—-2x+5 J’
N i Vi

xl‘l+1

n J—
We I-:nowthatfx dx = n+1

= — f—du = —(2vu)
=—2/-xZ+5x+4

+c

1

—x
Consider f v —xF+5x+4

4

1 1
:;-J- dX=J-
\u’J—XE+5X+"-1- J ( 5)2 41
—{X—-] +
2

_2x-5 _ ¥4
let &~ var - dx = zdu
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.
) J-J_(X_lﬁ)erﬂdX: f\fﬁdu

1 e ain—l
We know that / @dx =sin™"(x) + ¢

J’ 1 q — (Ex— 5)
= u = sin
Vi Ta

Then,

J’ x+1 dx 1J‘ —2x+5 dX_I_TJ’ 1 ix
= = — —
V—x2+5x+4 2) y—=x2+5x+4 2) J—x2+5x+4

=—yJ—x2+5x+ 4-+E(sin_1 (EX_ 5)) +c
2

V41l
== — dx=—«/—x2+5x+4+E(sin—1(zx_5))+c
Vv—x24+5x+4 2 Va1
4 oz O dx

' v3x? — bz +1

Solution:
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6X—3

Given f W 3x2—5x+1 dx

| B 4x
Integral is of form = Vax®+bx+c

_ a4 2
Writing numerator as px+q= l{dx (ax”+bx+ c)} tu

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

=6x—5=A(6x—5)+

“A=landp=0

= 3x2-5x + 1—=dx=—du
6x—5
6x—5
J- J-—du
\f3xz—5x+1
<0y = X
We knowthatf n+1+c

J-—du—(zﬁ)+c

=EJ3X3—5X+ 1+c
6x — 5
V3x2—5x+1

dx =2,/3x2—5x+1+cC
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1

u=23x*’-56x+1—-dx= du
Let 6xX—5
6x—5
J-—du
\."'3}:3—5x+1
I1+J.
[l
We know thatf + ¢
J-—du—[z\.fﬁ)+c
=23x2-5x+1+c
6x—5
al= dx=23x2 —5x+1+c 5 sz +1
V3xZ—5x+1 V5 — 2z — 22

Solution:
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Given f v —x*-2x+5

f—PHq dx
Integral is of form = v ax®+bx+c

_ (42
Writing numerator as px+q= l{dx (ax”+ bx + C)} TH

=px+qg=A(2ax+b)+p
=3x+1=A(-2x—-2)+pn
A=-3/2andp=-
Llet3x+1=—(3/2) (-2x—-2) -2
3x+1 —3(=2x—2) 2
- J ax= [ ( - B
V—=x2—2x+5 2V—=x2—2x+5 +—=x2—-2x+5
Xx+1
dX—EJ- dx
V—x2—-2x+5 Vv—x2—-2x+5

x+1

——dx
Consider f V—x®-2x+5
U——X—ZX-I-S%(]X— L du
—2x-2
J’ x+1 J’ 1 d
= = | ———du
\f X2—2X+5 2+/u
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x+1

——dx
Consider f V —x%-2x+5
u=—:< Z_2x+5-=dx= L du
—2x—2

J’ x+1 dx J’ 1 d
= = _—— u
V—xZ2—2x+5 24u

=——f—du

n _ X
We know thatfx dx n+1 +e

~ 5 [ Fdu = ~(a)

=—J-x2-2x+5

1

——dx
Consider f v —x%-2x+5

Z}J-\!—xz—lz:e;+5dxz J-Jﬁ—{x+ 1)zdx

x+1
let ' = Ve dx = Védu

:}J-Jﬁ—{x+ 1)2dx:fﬁdu
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1
du
Vi—uZ
1 e ein—l
We knowthatfuﬁdx_sm (x)+c
J- 1 d ,_1(x+1)
= u = sin
Vi—u? N
Then,
:}J- dx =3 d.X—Ef dx
X+1
Y V6
:}J- dx =3 d.X—EJ- dx
x+1
=-3 _XE—EX+5—E(511’1_1(—))+E
Y V6
T = 7Oy X AX+ o —2asin c

Exercise 19.22 Page No: 19.114

Evaluate the following integrals:

1
1./ — —dx
4cos?ax +9sin“x

Solution:
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1=/

Dividing the numerator and denominator of the given integrand by cosx, we
get

Given 4cusz1c+95m21c

I J‘ 1 dx J‘ secx
—1 = — —
4cos2x+9sin?x 4 +9tan?x

Putting tan x = t and sec?x dx = dt, we get

i J’ dt IJ’ dt
=1 = —r
4+9t2 9 §+tz

J‘ 1
We know that ¥ az+x2

dx = Ztan~! (E) +c
a a

Lt

= — J-+t3 Ttan El +c
3
1, /3t
=Etan (E)—H:
1 _, (3tanx
=gtan ( 2 )+c
1 1, /3tanx

:J-4-coszx+gsinzxdx=gtan ( 2 )+c

1
2. / —3 dx
4sin“x + HScos?x

Solution:
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1= =
Given = ¥ 4sin? x+5cosx

Dividing the numerator and denominator of the given integrand by cos®x, we
get

: J’ 1 i J’ sec’x
=1 = = _
4s5in?x +5cos?x 4tan?x+ 5

Putting tan x = t and sec’x dx = dt, we get

I—J- dt _1J’ dt
== 412+ 5 4 t3+{5j
4

Fadx=ttan (%)
We know that f az+x2dx o atan a tTc

1J- dt 1 1 [t
E tz+(EJ—ZXEt3H E +C
4 2 2
1 /2t
=——tan~ (—)+c
5 5
1 ; _l(ztanx)+
=——tan C
25 V5
I_J’ 1 dx — 1 ; _l(ZtanX)_l_
~ J 4sin?2x+5cos2x 245 a V5 ¢

2
3. /—dm
2+ sin 2>

Solution:
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=]

We know that sin 2x = 2 sin X cos X

Given 2+sm2v;

2 2
—dx=f dx
= f2+ 5in2x 2+ 2s5inx cosx

1
R —
1+sinxcosx

Dividing the numerator and denominator by cos? x,

J’ 1 J’ Sec X
= - dx =
1+ sinxcosx sec?x+tanx

Replacing sec” x in denominator by 1 + tan’ x,

J‘ Sec-x J’ sec x
= =
secix+tanx 1+tan?x +tanx

Putting tan x = t so that sec? x dx = dt,

J’ sec<x dx J’ dt
= = —
tan?x +tanx+ 1 tZ4+t+1

t+-
2

2

e

J‘ 1
We know that ¥ az+x2

dx = “tan™! (E) +c
a a
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IJ’ 2 Em_1(2t+1)+
T0 ) 2+sin2x 0 43 . V3 ¢

2 1 2tanz +1
— " tap ! +C COS T
V3 ( V3 ) 4.f d

Ccos 3

Solution:
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I=J‘C05de

COS3X

Given
J’ COSX J‘ COSX dx
=
COS 3X 4cos*x — 3cosx
[Pe—
) 4coszx—3
Dividing numerator and denominator by cos?x,
J’ 1 ix J’ sec’x ix
= | — = -
4cos2x—3 4 — 3 sec?x

Replacing sec?x by 1 + tanx in denominator,

J’ sec?x J’ sec?x
="
4 — 3sec?x 4 —3—3tan?x

J’ sec’x i
) 1—3tanZx

Putting tan x = t and sec’x dx = dt, we get

J- dt 1J- Lo
) 132 3)i_p
3

1 1
We know that / e dx = log

a+x
=l +c

a—X

1
1J- L dt 1>< L 1 E+t+
= — =—
3 l__tz 3 2\ﬁ§ o8 3;__t ¢
3 V3

- nte rals/

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/

€IndCareer

L
=—>< lo +c
3 __tz 3 (_) g |
|1+\f_t‘
2\/_ gll—\/_t
11 ‘1+\/§tanx+
= 0 C
23 gl—v’gtanx
COSX 1+ +v3tanx
I=f dx = gI v3 +c
cos 3x 2\/_ |1 — V3tanx

Exercise 19.23 Page No: 19.117

Evaluate the following integrals:

1
1. f—dm
5 +4dcosax

Solution:
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1
. I =
Given J-5+4cusx

1—tz:u'lZE
COSX = ——
We know that +an®s

1 1
- J-S + 4cos de - J- (l—tanﬁz)dx

J- 1+tan” -
= dx
5 (1 + tanzi;) +4(1— tanzgj

Replacing 1 + tan®x/2 in numerator by sec’x/2,

1+tan - sece-
I3 e [
1+t::m2 + 4{1—tan3 2) tan?- +9

Putting tan x,!'Z =t and sec?(x/2) dx = 2dt,
sec?= 2dt
> ||
tanz t2+9

o[
N t24+9
1

We know that f aZ+x2

1 1 t 2 t /2
Y 1t B anx
=}zf1;2+-3~'dt_2(3)m“ (3)“ =§tﬂnl(T)+"

1
2. /—dm
Hh —4sinx

Solution:

dx = ~tan™* (E) +c
a a
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1
. I =
Given J-5—45inx
. 2‘.tzmE
sinx = T
We know that +rant

1 1
:rJ-S—-fl-sinXdX:J-B_q_( Etarﬁz )dx

1+tzm2!—;

1+ tan“-
= J- 2 dx
X X
5(1+tan?¥) - 4(2tan?)
Replacing 1 + tan®x/2 in numerator by sec®x/2,

1 +tan?= sec?:
e R T
(1 +tan2 4(2taniz‘) 5 + 5tan®> — 8tan’

Putting tan x/2 =t and sec?(x/2) dx = 2dt,

SEC—
=}J-5+5tan2——8tan— =f5+5t2—8t

S ——at
5ft2—§t+1

e

-|nte rals/

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/

€IndCareer

1
We know that f az+x2dx a

Sl

- 1
2 (Banz/2o ), Ny ——

Solution:
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1
. I =
Given fl—zsinx
. 2tan>
sinx = T
We know that +rantg

1 1
=}J-l—zsin:-zdxzf 2 tan> dx
1—2(—2—)

1 +tzm2§

1+ tan“-
= J- 2 dx
X X
1(1+tan2%) - 2(2tan?)
Replacing 1 + tan®x/2 in numerator by sec’x/2,

J- 1 +tan®= J- seczg
= dx = dx
1+1;.em2 z(zmnf) 1+tan2X— 4tan>
2 2 2

Putting tan x/2 = t and sec?(x/2) dx = 2dt,

J’ sec 5 dx J’ 2dt
= = | —
1+tan?> —4tan; 1+t2— 4t

1
=2 | ———dt
ft2—4t+1

o1
(t—2)2—(V3)
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o — 1
(t—2)2—(V3)

1

1
We know that / e_zdx = log

+cC

(+55)
& t+2++3

X—a
X+a

+c

= Zj(t_z)zl_ (\/g)zdt= 2(%) lo

1 (tanx—(2+\/§))
_ﬁ ® tanx+(2+\/§)

1

tan%—2—\/§
log
V3

tan%—2+\/§

1
+ec 4,f—dn’:
deosxr — 1

Solution:
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1
Given I= f4cu5x_1

1—tzmZE
COSX = -
We know that 1+tan®;
J- L dx J- L dx
:‘ - == =
—_ —t 2
1+ 4cosx —1+-=1-( a“zx)
1+tan -

J’ 1 +tan”-
—1(1 + tanziz‘)+ 4(1 —tan?>)

Replacing 1 + tan®x/2 in numerator by sec?x/2,

1 +tan- - sec<-
=}J- X X dx:J- 1"-
—1(1+ tan2) + 4(1 — tan2%) —5tan?_ + 3

X _ 1onp2e® _

Puttingtanz t andzsec {E]dx d ,
sec?= dt
=
J- 5tanz J-3 — bt2
- g E _ tE.
5
1 1 at+x

We know that I az—xzdx - ﬂlﬂg aal TC
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= 1 onc2(X _
Puttingtanz = témdzsec (z)dx d ,
sec?? e [208
=l
=§ E_tz
5
1 1 a+x
We knowthat-rmd)‘:z_alog— +c
3
f a=g|— | \E+t+
5 __t2 2 Og 3 C
- =—t
5 5
1 \/_+v’_tan|
+c
T H
1 \/_+\/_tan—

1
- | e e

1
1-sinx 4+ Ccosx

ax

Solution:
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[=[——

Gi‘lu"Eﬂ 1-sinx+cosx
. Jtan > 1—tan?>
sinx=—"% COSX = ——%
2z
We know that 1+tans and 1+tan®s
1 1
1—sinx+cosx Z2tan= 1i—tan
1-— -+ 2
1+tan3= 1+tan®
X
1+mf£

_ﬂf1+mﬂf—2mn5+1—mﬂf
2 2 2

Replacing 1 + tan®x/2 in numerator by sec’x/2 and putting tan x/2 = t and
sec’ x/2 dx = 2dt,

1+ tan?> sec2®
=>J- = d:h(:J-—2 < dx
E—Etani

1+tan?=—2tan- + 1 —tan2=
2 2 2
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Replacing 1 + tan®x/2 in numerator by sec’x/2 and putting tan x/2 = t and
sec’ x/2 dx = 2dt,

J- 1+tanz'1—2c J- SECEE
= dx= | ———==dx
1+tan3§—2tan§+1—tan3§ Z—Ztang

2dt
=f2—2t

1
=J-mdt

We know that

f%dx=10g|x|+ c
f L dt = —log|1 —t| +
= | 7—dt=—log c

= —10g|1—tan§| +c

1 b4
~1= dx = —log|1 —tan—| +
J-l—sinx+cosx ogl a“zl ¢

Exercise 19.24 Page No: 19.122

Evaluate the following integrals:

1
1. /—dm
1 —cotax

Solution:
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1
Let, | = f 1-cotx

To solve such integrals involving trigonometric terms in numerator and

J~ asinx+bcos x+c

dsin x+ecos x+f

denominators. If | has the form

Then substitute numerator as

d
asinx+ bcosx+c = A& (dsinx+ecosx+f) +B(dsinx+ecosx+c)+C

Where A, B and C are constants

1 sinx

dx = [ {eoss dx = |

We have, | = 1-cotx ey sinx—cosx

As | matches with the form described above, so we will take the steps as
described.

. d, . .
. sinx = Aa(smx —cosX) + B(sinx— cosx) +C
d .
_, sinx = A(cosx + sinx) + B(sinx — cosx) + C {"' L C0sx = —sinx}
_sinx=sinx(B+A) +cosx(A—B) +C

Comparing both sides we have:
C=0

A-B=0=A=B
B+tA=1=2A=1=A=%

€IindCareer
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SA=B=V%
Thus | can be expressed as:

1 . ..
J- Z (cosx+sin Ja:}-l—2 (sinx—cosx)

dx

| = sinx—cosx

J.i {cosx+sin x) [su'n: COSX)

dx + [z

| = sin x—cosx sin x—cosx

J- (cosx+sin x)

J- (sinx— cust}dx
Sletli =2 sinx—cosx andl-=2 sinx—cosx
1 2=

=|=I;+1;...equation 1

J- (cosx+sin x)

ly=2 sinx—cosx

Let, u =sin x—cos x = du = (cos x + sin x) dx

So, |; reduces to:

du 1
|1=£ : =E].0g|'l.1|+ Cl

Eloglsinx —cosx|+Cy

Slp=2e e e e Equation 2
(sinx—cosx) 1
As, |2_E‘.f sinx—cosx dx = E‘.fdx
X
Ll=2 +tC Equation 3

From equation 1, 2 and 3 we have:

| ziloglsinx —cosx|+C, + '1—2‘+ C,

1 X 1
. |=510g|sinx—cosxl+ S+C 2. /—dm

Solution:

-|nte rals/

€IndCareer
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1
LEt, | = I 1-tanx

To solve such integrals involving trigonometric terms in numerator and

J- asinx+bcos x+c
denominators. If | has the form © dsin x+ecos x+f

Then substitute numerator as

d
asinx+ bcosx+c = A& (dsinx+ecosx+f) +B(dsinx+ecosx+c)+C

Where A, B and C are constants

1 1 COSX
J dx = [ s dx = [ 7 dx

1-tanx cosx—sinx
We have, I = COSX

As | matches with the form described above, so we will take the steps as
described.

d . :
. COSX = Aa{msx —sinx) + B(cosx — sinx) + C
d .
_, C0sX = A(—sinx — cosx) + B(cosx —sinx) + C {"' . COSX = — sinx }
_,cosx=—sinx (B+A) +cosx(B—A)+C

Comparing both sides we have:
C=0

B-A=1=A=B-1
B+A=0=2B-1=0=B=%

€IindCareer
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SA=B-1=-%

Thus | can be expressed as:

dx

J- % (cosx+sin x}-l;; (cosx—sinx)

| = (cosx—sinx)

1 . 1 e
J- (cosx+sin x) J- (cosx—sin x)

(cosx—sinx)

(cosx—sinx)

lf (cosx+sin x) 1 (cosx—sin x)

S letly =2 (cosx—sinx) and |; = 2° (cosx—sinx)

= |=Il1+1;....equation 1
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J- (cosx+sin x) 1 (cosx—sin x)
-2

Sletl = {cosx—sinx) and ;=2 {cosx—sinx)

= 1=l +1;...equation 1

}J- (cosx+sin x)

|y =2" (cosx—sinx)
Let, u=cos x—sin x = du=-(cos x + sin x) dx

So, |; reduces to:

1 du 1
|1=_£ : = —Elﬂgl'LIl‘FCl

—2 log|cosx —sinx| + C;

S - R Equation 2
j- (cosx—sin K}dx _ }J-dx
As, ;=2 {cosx—sinx) 2
X
Llh=2 +tC Equation 3

From equation 1, 2 and 3 we have:

= —iloglcosx —sinx|+ C; + §+ C,

1 . 3
ol _—Elnglcnsx— sinx| + §+ C

3 /3—|—2c05m+4sinm
’ 2sinx +cosx + 3

dx

Solution:

-|nte rals/

€IndCareer
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3+2cosx+4sin x

LE‘[, | = f 2 sinx+cosx+3

To solve such integrals involving trigonometric terms in numerator and
J-asinx+bcusx+c

denominators. If | has the form © dsin x+ecos x+f

Then substitute numerator as

d
asinx+ bcosx+c= A& (dsinx+ ecosx+f) +B(dsinx+ecosx+c)+C
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d
asinx+ bcosx+c = A& (dsinx+ecosx+f) +B(dsinx+ecosx+c)+C

Where A, B and C are constants

J- 3+2cosx+4dsinx
We ha'u'e, | =" 2Zsinx+cosx+3

As | matches with the form described above, so we will take the steps as
described.

.3+ 2cosx+ 4sinx = Ai{zsinx+ cosx+3) +B(2sinx+ cosx+3) +C
_3+2cosx+ 4sinx= A(2cosx— sinx) + B(2sinx + cosx+ 3) + C

d .
{ "L COSX = —sinx }

—, 3+ 2cosx+ 4sinx = sinx (2B— A) + cosx (B+ 2A) + 3B+ C
Comparing both sides we have:

3B+C=3

B+2A=2

2B-A=4

On solving for A, B and C we have:

A=0,B=2andC=-3

Thus | can be expressed as:

-|nte rals/

€IndCareer
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j- 2(2sinx+cosx+3)—3
| =

2s5in x+cosx+3

I_J-E[Esinx+cusx+3}dx+ J';dx

2sinx+cosx+3 2sin Xx+cosx+3

1

2 J- (25in x+cosx+3) 3J-
Sletly = 2 sin x+cosx+3 and |z = 2 5in x+cosx+3

==l +1;...equation 1

) 2 j- (2sin x+cosx+3)

1 = 2sin x+cosx+3

So, |; reduces to:
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J- (Zsin x+cosx+3)

Iy = 2sin x+cosx+3
So, |; reduces to:

l=2[dx =2x+Cy Equation 2

1
-3 J'—
As, |, = 2sin x+cosx+3

s

asinx+bcos x+c

To solve the integrals of the form
To apply substitution method we take following procedure.

We substitute:
X X
Etani 1— tanzi
sinx= —=x and cosx= ——%
1+tan?= 1+ tan?=

2 2
=3 Sormes
_3f z2ta - 1—tanZ dx
z(—%—)+3(—1)+3

1+tau2’—z‘ 1+tsm1ﬁ2

2sin x+cosx+3

ﬁ'h:

_ J- 1+tanzz—;

x +1—tan®™ 22
=|,= 4tan- + 1-tan™ + 3(1+tan 2}

zx

_3J- xSEC E

2(2tan- + 2+1tan? )

ﬁ'|2=

-|nte rals/

€IndCareer
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X _1aq2k
Let,t—tanzﬁdt_ Ssec” s dx

1
R P —3 f (2t+2+%)

As, the denominator is polynomial without any square root term. So one of the
special integral will be used to solve I..
1

l; = N J-[2t+2+t3j]-

1
=,= -3 (% +2(t+1)+1
1
—,= -3J (2 +2(Dt+1)+1

|2=_3f oz O {vaZ+2ab+b?=(a+h)2}

As, | matches with the special integral form

1 1 ;X
J- dx=—tan™""—+C
X2+ 32 a a

l,= —3tan"'(t+ 1)
Putting value of t we have:

—3tan~? (tanj—zc + 1)

Sl = + C; ......equation 3

From equation 1, 2 and 3:

| 228 +Cp - 3tan~! (tang + 1)

1
_ -1 X
o =2x 3tan {tan2 + 1) i C 4, / dx

+Cp_

Solution:

-|nte rals/

€IndCareer
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1
LEt, | = f ptgtanx

To solve such integrals involving trigonometric terms in numerator and
J- asinx+bcos x+c

denominators. If | has the form - dsin x+ecos x+f

Then substitute numerator as

d
asinx+ bcosx+c = A& (dsinx+ecosx+f) +B(dsinx+ecosx+c)+C

Where A, B and C are constants

= f smxdx f&d}(

+ tanx cos x+qsin x
We have, | = e Ieosx e 4

As | matches with the form described above, so we will take the steps as
described.

. COSX = A%(pcosx + qsinx) + B(pcosx + qsinx) + C

— cosx = A(—psinx + qcos x) + B(pcosx + qsinx) + C {'°' icosx = —sinx}
— cosx = sinx (Bq—Ap) +cosx (Bp + Aq) + C

Comparing both sides we have:

C=0

Bp+Aqg=1

Bgq-Ap=0

-|nte rals/

€IndCareer
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On solving above equations, we have:

q P
A=pP**a°B=P?+a°3gnd C=0

Thus | can be expressed as:

—psin x+qcos~:)+m (p cosx+qsin x)

(pcosx+qgsinx)

[

—pzzqz (—psinx+qcosx) fﬁ (pcosx+qsinx)

| = f (pcosx+qsinx) (pcosx+qsinx)
J- (—psin x+gcosx) _ P (pcosx+qgsinx)
(pcosx+qsinx) and 2 " p2+q2Y (pcosx+qsinx)

Sleth = p2+qz
= |=Iy+ 5 ....equation 1

J- (—psinx+qcosx)
(p cosx+qsinx)

Iy = pz+q2
Let, u=p cos x + q sin x = du = (-p sin x + q cos x) dx

So, |, reduces to:

-|nte rals/

@€IndCareer
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q du g
l;=p*+q* * u B P2+q210glu| G
q .
log|(pcosx + gsinx)| + C _
&g =pPHa? elp qsinx) * ... Equation 2
P j- (prcosx+qgsinx) . p
As, |3 = p*+q®- (pcosx+gsinx) T p24g?
px
— +
&l =PPHe® 2o Equation 3

From equation 1, 2 and 3 we have:

q
I — PZ +qz

pPx
p*+q*

log|(pcosx + qsinx)|+ C, + +C,

q
~l=p*+q

HBecosx+ 6
5./ dxr
2cosxr+sinx + 3

. px
-log|(pcosx + gsinx)| + p2+q2+ C

Solution:

-integrals
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J- ScosxK+6
Let, | = 2cosx+sinx+3

To solve such integrals involving trigonometric terms in numerator and
J-asinx+bcusx+c

denominators. If | has the form - dsin x+ecos x+f

Then substitute numerator as

d
asinx+ bcosx+c = A& (dsinx+ ecosx+f) +B(dsinx+ecosx+c)+C

Where A, B and C are constants

J- Scosx+6

We have, | =

Zcosx+sin x+3

As | matches with the form described above, so we will take the steps as
described.

.bcosx+6= ﬂi{Zcosx +sinx+ 3)+B(2cosx +sinx+3)+C

_5cosx+6 = A(—2sinx + cosx) + B(2cosx +sinx+3) +C

v L cosx = sinx }
F -

-|nte rals/

€IndCareer
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—5c0sXx+ 6 =A(—2sinx+ cosx) + B(2cosx +sinx+3) +C
.4 o
< L C0SX = sinx }

. 5c0sx+6 =sinx(B—2A) +cosx(2B+A) +3B+C

Comparing both sides we have:

3B+C=6
2B+A=5
B-2A=0

On solving for A, B and C we have:
A=1,B=2andC=0

Thus | can be expressed as:

J- {(—2sin x+cosx+2(2cosx+sinxk+3) dx

2cosx+sin x+3

- j- {—2sin x+cosx) + j~2[2cusx+sinx+3}

2 cosx+sinx+3 2cosx+sinx+3

J- {(—2sin x+cosx) J- 2(2cosx+sinx+3)
Slet |y =7 Zcosxtsinx+3 and Iz = 2 cosx+sin x+3

= 1=l +1;...equation 1

J- (—2sin x+cosx)

Iy 2 cosx+sinx+3

Let,2cosx+sinx+3=u
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= (-2sin x + cos x) dx = du

So, |; reduces to:
fﬂ = log|u| + C,
|1 = u

|1:10g|2CDSX+SiIlX+3|+C1 _____ Equation 2

J- 2(2cosx+sinx+3)
As, |z = 2cosx+sin x+3

..... Equation 3

From equation 1, 2 and 3 we have:

..... Equation 3
From equation 1, 2 and 3 we have:

j=log|2cosx+sinx+3[+C; 4 2x+C;

s1=log|2cosx+sinx+3|+2x+C

Exercise 19.25 Page No: 19.133

Evaluate the following integrals:

1. fmcusa:dm

Solution:
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Let | = [ x cosx dx

We knowthat,fu vdr = u f‘u dr — f (?‘/U rl;r:) dr
T

Using integration by parts,

d
I=xfcosxdx—f(&xfcosxdx)dx
We have,/ sinx = —cosx, [ cosx = sinx

=X X sinx—fsinx dx

2. 1 1) d
= Xsinx + cosx+ ¢ fug(:t:—|— ) x

Solution:
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Let I = [log(x+ 1) dx

That is,

I=J-1><10g(x+ 1) dx

Using integration by parts,

[ =log(x+ ljfldx—f%log{x+ I)J-ldx

1
We know that [ 1dx=xand [logx =

1
=log(x+1) xx—fmxg

X 1

x+1 x+1

=xlog(x +1) - J-(l——)dx

=xlog(x+1) —x+log(x+1) +c

1
=108(X+1)XX—mede

Now,
X 1
x+1 x+1
=xlog(x+1) — f 1——)[1;.;

3
—xlog(x + 1) —x +log(x + 1) + ¢ 3. fn: log z dx

Solution:

-|nte rals/

€IndCareer
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Let] = [ x*logx dx

Using integration by parts,

[—logxf x3dx — f logxfx:"dx

gy — X =1
We have,fx dx=——and [logx = -

logxx [ ><—

~logxx X 1f x3dx
=10gX 2 2

=X—4logx—1>(:’{—4
4 47 4
—x;logx—f—;+c 4, fmemdn:
Solution:
Let | = [ xe*dx

Using integration by parts,

d
I=xfe dx—faxfe dx)dx

X - p—
We know that, fe dx = e and ax ¥ 1

= xe* — f e*dx

5. rel® dr
=xe*¥—e*+¢
Solution:

-|nte rals/

@€IndCareer
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Let | = [ xe™ dx

Using integration by parts,

= xj e?¥dx —f(%xf e?¥dx) dx

% gy = & and Lx =
Weknow'chat,fe dx—nand ax 1

erx e2xdx
T2 )2
erx e2x
= -—+c
2 4

[ = (x 1) 2% 4
——— c
2 4

Exercise 19.26 Page No: 19.143

Evaluate the following integrals:
1. f e®(cosx — sinz) dx

Solution:

Let I = [ e¥(cosx — sinx)dx

Using integration by parts,
= f e* cosxdx — f e*sinx dx

d
We know that, dx ax COSX = —SinX

—cosxje —j—cosxfe"dx—fe"sinxdx

=e"cosx-l—fe"‘sinxdx—fe"sinxdx 1 9
2. /Em (—2 — —3) d:L'
=e*cosx+c T T

Solution:

-|nte rals/

€IndCareer
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1 2

et 1= T (F— %) ax

=J-e-“x—zdx—zj-exx‘3dx

Integrating by parts

=X_EJ-EKdX—J-£X_E Ede—EfExX_BdX
dx

We know that,

X
J-X“dx=
n+1

n+1l

=e¥x 242 J- e¥x3dx — EJ-e-“ x3dx

Xn+1
J-x“dx=
n+1

=e*x 2+ 2 J- e*x3dx — EJ-e-“ X 3dx

X

e - 1+ sinax
=5 tc 3.[& — | dx
X 1+ cosx

Solution:
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1+sinx
Let I= f ex(1+cosx) dx

12 2 : . X X
sin“x+ cos“x = 1 andsinx = 2 sin- cos-
We know that, 2 2

in2X 2X | 2sinX cosX
sin 2+cos 2+Zsmzcos2

X

2_
2cos 3

% (sinX 5)2
e (S]I'IZ-I-COS2

X
22
2cos 3

2
. X X
1 « Sln2+C082

cos>
2

- X 2
_tani + 1]

™
E

g°]
E

14 tnl]

X
2

1
2
1
2
1
2

I X
1+ tan? +2tan5]

™
E
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= %e-“ [seczg + Ztang]

1 X X
= p¥|= 2_ -
=e [zse-: z-t-tanz] ...... (1)
Let tan; = f(x)

1 X
:[:‘I = — 2—
(x) S secs

We know that,
J- e*{f(x) + f'(x)}dx = e*f(x) + ¢

From equation (1), we obtain

1+ sinx X
J-Ex(—)dx =e*tan—+c
1+ cosx 2

Solution:
Let I = [ e*(cotx — cosec?x)dx
= J-E"‘ cotxdx — J-EKCDSECEX(]X

Integrating by parts,

4, fe""(cut x — cosec’z) dx

d
= cotxfe-“dx— J-&CDD{J- E-“dx—J-e-“cc-seczxdx

= cotx e* + fExCDSECEXdX—fExCDSECEXdX

=e*cotx+

Solution:
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Given

f ¢ (Xz;zl) ax

x 1 x 1
Etlz fe“ﬂdx— J-EKE(]X

L

Integrating by parts,
e* J’ . d ( 1 ) dx e
= — — (= —_— — —
2x dx \2x 2x2
EJ{ EJ{ EJ{
=—+ dx — J- dx
2x J-sz 2x?
EK

=—+c
2x

Exercise 19.27 Page No: 19.149

Evaluate the following integrals:

1. /EM cos bx dx

Solution:
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Let | = e* cosbxdx

Integrating by parts, we get

2 Sinbx f 2 Sinbx
b )% T

[=e
Taking 1/b as common and a/b as common we get

1
=Ee smbx——fe sin bx dx

Now again by using integration by parts, we get

1
= —g® smbx——[

b b b

2

1 a a
=Be smbx+b—2e cosbx—ﬁfea"cosbxdx

By computing,

ax 2

l——[bsmbx+ acosbx]—§1+c

ax

=m[b cosbx + acosbx] + ¢

Solution:

-|nte rals/

@€IndCareer

ucosbx+ j m(cosbx dx]
ale

2. / e sin(bx + ¢) dx
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Let | = J e sin(bx + ¢) dx

cos(bx+c cos(bx+c
= —e“#.l— faeﬂde

b b
Now taking common
1 a
=-% e*cos(bx +c) + EJ' e** cos(bx + )
On integrating we get
ax 2

I=(:J—2{asin(bx+c)—bcos(bx+c)}—ﬁl+c1

By computing the above equation can be written as

a?+b?) e
I= Bz ([~ b—z{a sin(bx + ¢) —b cos(bx+ )} + ¢,
ax
= m{a sin(bx + c) —b cos(bx+ ¢)}+ ¢,

Solution:

3. fcns[lngm) dax
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Let | = [ cos(logx) dx

Let log x=t
1
—dx = dt
X
dx =xdt
= J- etcostdt
eax .
We know that,feax cosxdx = s {asin(bx + ¢) — b cos(bx + c)}

Hence, a=1, b=1

T
1= .
5D,I =7 [cost+sint] + ¢

Hence,

Elu ZX

J- cos(logx) dx = {cos(logx) + sin(logx)} + ¢

2

X
I = E{cos{lngx} + sin(logx)} + ¢ 4, / e®® cos(3x + 4) dx

Solution:
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Let I = J e**cos(3x + 4) dx
Integrating by parts

2

sin(3x+ 4 sin(3x+ 4
x% — J- 292::%&

1 2
= Eez"sin(Sx +4)— §f e?*sin(3x + 4) dx

(Cos(3x + 4)

1 2 cos(3x+ 4) f
_ 2% _ ey ax 2
3€ sin(3x + 4) 3{ e 3 + | 2e 3

o

1 2
I= gez"sin(3x+ 4)+ 5 923603(3X+4)—%- I

Hence,

ezx
I= 13 [2cos(3x+4) +3sin(3x+4)] +c

5. fezmsinmcusmdm

Solution:
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Let I = [ e**sinxcosxdx

1
= EJ- e2¥ 2 sinxcosxdx

1
= EJ- e?¥gin 2x dx

We know that,

ax

2 4 b2

J- e3sinbxdx = " {fasinbx— bcosbx}+c

sz
= ?{2 sin2x —2cos2x}+ ¢

2x

I ZEF{Z sin2x— 2cos2x}+¢

sz
= ?{sinzx— cos2x}+c

Exercise 19.28 Page No: 19.154

Evaluate the following integrals:

1. f\/ﬂ—l—ﬂm—mzdm

Solution:
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Let, | =JF\|'3+ 2x-x2dx

s fV3—xF—2)0dx = [3 - (xZ—2()x+ 1) + 1 dx

Using a?—2ab+b*=(a-b)?
We have:

(= fyA-(x—-1D%dx = [{22 — (x— 1)2dx

As | match with the form:
[Vaz—x2dx = \;az_xz +—51n_1( )+C

By using above form and simplifying we get

I— — ,j-fl- (x—1)2+- 5111_1{—) +C

lx-DV3Tzx—x2+2sint () + C
=|l=2 2
2./ 24+ x+1dx

Solution:

-|nte rals/

€IndCareer
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Let, 1= J V2 +x+ 1) dx

ez @@ - @

Using a2 + 2ab + b? = (a + b)?

We have:

We have:

e e ) (e

As | match with the form:

2
J-mm(:g X3+az+%10g |X+-.fm |+C

(3 J(e+2)"+ ()

2

e e+ () + B

= ? 2 2 +C
1 3 1 N2 /a2
(2x+ DVxZ+x+1+=log {X+—)+ (X+_) +(_) +C

Lt DVREER AT+ dlog(x +2) + VT ERF I|+C

3-f x — xldx

Solution:

NUPS://WWW dcaree

-integrals

€IndCareer



https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/

@€IndCareer
Let, | = ] Vx-x?dx

A Dm0 ()

Using a?—2ab+b*=(a-b)?

We have:

ey N O

Z
Vaz—xZdx=3vaZz—xz +3sin (XY +C
z 2 a

As | match with the form:

2 =D+ dareh
2 2 2 2 -

Z(2x— DV —x2 + ﬁ sin~'(2x— 1) +C

=|=4
. :;1{2:{— Dvx —x2 +§sin_1{2:{— 1)+C 4. f V1+x — 2x2dx
Solution:

DS //WWW
-integrals

€IndCareer
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Let, | = J VI+x-2x7dx

(e et O A T ) P

Using a2—2ab+b?=(a-b)?

We have:
|_IJ__2(X_E) dx = J-\-’_J X—i)zdx
fmdx=§m+a;sin_1e)+c

As | match with the form:

o 1
Z{JJ ~(x=2) + =it (3 ) + 0
- ;

:-l—i{drx_l)\}z G}E_ (x- 4) }+9_JE i (%7) + ¢

1 JiFx—2x2 4x-1
(4X DV1+x 2x2+ ( - )+C

E.fcusn: 4 —sin’z dx

Solution:

nte rals/

€IndCareer
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Let | = J cosxvV4-sin?xdx

Let, sinx=t
Differentiating both sides:
= cos X dx = dt

= cos x dx = dt

Substituting sin x with t, we have:

a1 Va—tdt = [V22 —t2dt
fV@—xdx=3VaT—x2 + Zsin (%) + ¢

As | match with the form:

& —(D2+sinH(3) +C

[N

Putting the value of ti.e. t=sin x

sinx

)+ c

1 . " -
~sinxv4 —sinZ2x + 2sin 1(

Exercise 19.29 Page No: 19.158

Evaluate the following integrals:

1./(:1:4—1) r2 —x + 1ldr

Solution:
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82
Letus assume X T 1= A5 (X" —x+ D+

d d d
x4 1 =l[—{xz)——(x)+£(1)]+ 0

n—1

nm
) =nx and derivative of a constant is 0.

We know dx {X
=x+1=A(2x*1-1+0)+p

=x+1=A(2x—-1)+p

=X+1=2Ax+u—A

Comparing the coefficient of x on both sides, we get

1
M=1="=3

Comparing the constant on both sides, we get

p—A=1
L 1
—1 e
=3
3
.u,_z

1 3
Hence, we have ¥ T 1= E{ZX_ 1 *3

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

1=f[ (2x—1) + ]mdx

nte rals/

€IndCareer
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1 3
= 1= J-[E{Zx— 1)yx2—x+ 1+§1fxz—x+ l]dx

1 3
= 1= J-E(Zx— 1)yx2—x+ 1dx+ J-E1;'xz—x+ 1dx
1 3
=1= EJ-(EX— 1)y/x2—x+ 1dx+ EJ--”'XE—X+ 1dx
Lot 11 =2/ (2x— 1)VXZ —x+ 1dx

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

Substituting this value in |y, we can write
1

1 1
=}11=EJ-tEdT

xll +1

n —
We knowthatfx dx = n+1 Tc
1
: 1( tz*™?
= 1 - +C
21
2+1
3
1/( t2
2

DS //WWW.INACA

integrals

€IndCareer
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=1, =

3
- Il:E{XE_X‘l‘ 1)E+C

Letlzzzfmdx

We can write x?—x+1=x"—-2(x) G) + G)E - G)E +1

- nte raIs

elndCareer
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We can write X*—x+1=x"-2(x) G) T G)z - G)z +1

=x’—x+ 1=(X—1)2—1+ 1
2 4
= x> —x+ 1=(X—1)2+§
2 4
7 2
=x*—x+ 1=(x—l) +(E)
2 2

Hence, we can write I; as

=3 o () o

VEZ ¥ a2dx = Zx2 + a2 a 2L a2
wekngwthatf X“+a d:-(—E X<+a +21nlx+~..fx +a |+c

.,[uﬁ ()

%)

=
+ In

+ C

(=D -3+ (2)
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3
Iz=g(EX—1)1IXE—X+1+—1n|X——+1.I'XE—X+ |+c
Substituting I, and Iz in |, we get
——(X —X+1)z+ {2:{ 1)1a'xz—x+1+—1n|x——+1;'xz—:{+ |+c

Thus,

2
Jx+1DVxZ2—x+ 1dx = ;{XE—X+ 1)E+§{2X— Vx2—x+1+
iln|x—§+\ﬁxz—x+ 1| +c

2. f[:t:—l— 1)\/2x2 + 3dx

Solution:

-|nte rals/

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/

€IndCareer
Let I = J(x+ 1)V2x2 + 3dx

=23 (2x2
Let us assume X T 1 =25 (2x7+3) +u

-d d -
— 2
=>x+1—)L-] (2:~{)+i (3)_+u

- d d -
— 2
=:>x+1—)k-2i (x)+] (3)_+u

4

We know ax X ) = nx"

and derivative of a constant is 0.
=>X+1=A(2x2x**+0)+n

=x+1=A(4x) +p

=X+1=4Ax+ 1

Comparing the coefficient of x on both sides, we get

1
Mm=1=2=3

Comparing the constant on both sides, we get
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1

M=1=2=3
Comparing the constant on both sides, we get
n=1

1
Hence, we have ¥ 1= ;(4)() +1

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

l=f [%(4x)+ 1]mdx

>1= f[%(4x)J2x2+ 3+42x2+ S]dx
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1
=1= J-E{-fl-x)1a'2x2+3dx+f1fzxz+3dx

1
=1= EJ-{:"}XL.I'EXE-F 3dx+f-.#2x2 + 3dx
Lot I = 7 (4x)V2x7 + 3dx

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

Substituting this value in 1y, we can write
1
I, =- tdt
=3 VA
IJ’ 1d
=[,=—] tzdt
174

xll +1

n —_
We knc:-wthatfx dx = n+i Tc
1
: 1{ tz*
=1, == +cC
1\ I
2+1
3
1/ 1tz
2
1 23
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ral wa

t2+c

o | =

=1, =

1 2
21 = E(Exz +3)7+c
Let I = [ V2x2 + 3dx

2x2+3=2(x?+3)

We can write
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2

3
= 2%x2+3=2|x%+ .

Hence, we can write I; as

2

2
2 x%+ E dx 3
- :'Iz:\IEJ- x? + ‘l; dx

- I I ) 5 , a® = 3
wekngwthatf x?+afdx=_vx?+at+ 2111|:-(+1...f:n( +az|+c

[ 2 -
2 E 2
=L=V2[5 [x2+| |5 ] +=—Infx+ k24| o] [|+c

I WEX E+3+31 + 2+3 +
=1, = 5 (Aot X240 c
L=vZ|—=V2x2+3+ > e+ lxz+2]]+
= 1= X n|x X2 4 — c

: 22 2% 2 2

X 3
2L, ==42x2+3+——=In
T2 2V2

+cC

3
X+ 'X3+—
2
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Substituting I, and I; in |, we get

1 3 X 3 ' 3
I=E{2x1+3)i+51f2x2+3+2—ﬁ1n X+ X2+ o)+

Thus,
2
[(x+ 1D)V2x2 + 3dx = § (2x2+3): +2V2x2+3 + %ln

+cC

X+ f:n:z+E
2

3. f(zm —5)\2 + 3z — x2dx

Solution:
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Let I = [(2x—5)V2 + 3x — x2dx

_e_14 L2
L|9~’[usassumnezj"I 5_ld_1c{2+3x X7)+ u

d d d
S 2x— 5= 1[&{2) +=-(3%) —E{xz)]+ "

d d d
L 2x— 5 = 1[&{2)+ 3&{x)—&{x2)]+ "

d

my __ n—1
We know dx (x") = nx

and derivative of a constant is 0.
= 2X-5=A{0+3-2x*Y)+pu

=2X-5=A3-2x)+pn

= 2X—5=-2Ax+ 3\ + L

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

Comparing the constant on both sides, we get

3A+pu=-5

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

=-3+u=-"5

S =-2

Hence, we have 2X —5 = —(3—2x) — 2
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Substituting this value in |, we can write the integral as

[ = f[—{3— 2x) — 2]y/2 + 3x —x2dx

1= “—(3—2::}M—2 2 +3x—x2|dx
= 1=— [ (3- 20yZ+ 3x—x2dx - | 2/Z+ 3x— xedx
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:.Iz_j{g_zwmdx_jzmdx
=>I=—J-{3—2x)m&—2fm|dx
Let Ih = — [(3— 2x)v2 + 3x — x%dx

Now, put 2 +3x—x*=t

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

Substituting this value in |, we can write

1
n _xll+1
We knDWthEth dx = n+1 Tc
3+t
§+1
3
iz
2
2 3
=], =—tz4+c¢C
1 3
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2 3

2 ,.3
11=—§{2+ 3x—x%)Z+cC

let I = —2 [ V2 + 3x — x2dx

We canwrite 2 +3x —x* = —(x* —3x — 2)

=2+3x—x*=— :XE—E(X)(§)+G)Z—G)E—2]

(3?9
=2+3x—x"=— (X——) ———2]

2 4
2+3 2 ( 3)2 L7
= — X =— =] ——
X X _X 2 4
23w = (x—3)
=3 — = — — —_—
X X 4 X 2
2
. V17 ~ _EE
= 2+3x—x" = —2 X 5

Hence, we can write |I; as

e[ () Y e
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2

=2+3x—x*=— :XE—E{X)G)+G) —G)Z—EI

(3 9
=2+3x—x%=— (X——) ———2]

2 4
2+3 2 ( 3)2 17
= — =— -—= ——
X X _X ) 4
23w = (x-3)
= — _-— - —
X X 4 X 2
2
. V17 B _EE
=2+3x—xX" = —2 X 5

Hence, we can write I; as

w2 () (oY e

X az X
vaz—x2dx=-+a2?—x2+ —sin"'-+c¢
We havef 2 2 a

) \fﬁz .
BRCSHITENEES (T) (=3
=[,=-2 5 ( 5 ) —(X—E) + 5 sin E +c

2

= = — X—X — 51l C
L4 8 V17
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1 17 (2x—3
--Iz=—§(zx—3)1;'2+3x—x — 5 sin (m)+c

Substituting Iy and Iz in |, we get

1_———2{z+3 - E)E——l{z -3)/2+3x— Y 1(2X 3)+
2 _
3 X—X ) X X—X 4_5111 \,f'ﬁ C

Thus,
[(2x—5)WV2+3x—x2dx = —3{2 + 3:(—):2)3— i{zx— 3W2+3x—x2—

17 . (21{—3)
—sin " |\—)+¢c
4 V17

J(2x—5)VZ+ 3x—x2dx = —2(2 +3x —x2): — 2 (2x— BVZ+ 3x — X -

17 . _4 (zx—a)
—sin +c
4 V17

4. /(m+2) 24+ x + 1dx

Solution:
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let ] = [(x+ 2)VxZ+ x+ 1dx

— 23 (x2
Let us assume X T2 = A5 (X" +x+ D +u

d d d
x4 2 =l[&{xzj+&{x)+&{1)]+ 0

d

my _ n—1
We know dx (x") = nx

and derivative of a constant is 0.
=Xx+2=A(21+1+0)+p

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

=X+2=2Mx+A+p

Comparing the coefficient of x on both sides, we get

1
2?&=1=}‘1=E

Comparing the constant on both sides, we get

A+p=2

1 3
Hence, we have ¥ T2 = ;(2x+ 1) +7

Substituting this value in |, we can write the integral as
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I=f[%(2x+1)+g]mdx

1 3
=1= I[§(2x+ DVxZ+x+ 1+E\/Xz +x+1]dx

1 3
== f§(2x+ DVxZ+x+ 1dx+f§1/x2+x+ 1dx
1 3
= l=—f(2x+ DVxZ+x+ 1dx+—f\/x2+x+ 1dx

3
Lot 1 = f(2x+1)\/x2+x+ 1dx 1/ 1tz
= 11 = — ? +cC
Now, putx*+x+1=t 2 5
= (2x + 1) dx = dt (Differentiating both sides)
o . : 1 23
Substituting this value in I3, we can write = 11 = —w—t2+¢
) 273
I =—f\/fdt
1 2 1 3
1(1 =L ==-tz+c

n+i

ngy — X 2
We know that / X"d%= 7 +¢ =%(XE+X+ 1)2+c

I ! téﬂ +
sL=5(1—]+c 3V rx+1
2\1; Let 12 j" x? +x + 1dx

-|nte rals/
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3
Lot 2 =5 J VX2 +x+ 1dx

We can write ¥ T X+ 1=x"+2(x) G) * (_)2 B (_)2 +1

24541 ( +1)2 1+1
= — _ -
24 x4 1 ( +1)3+3
—1 — _ -
2 2
2 1 V3

Hence, we can write I; as

=3 e (D) o

VXZ + a2dx = Z\xZ + a2 a 2L a2
wekngwthatf X<+a d:-(—2 X<+a +2111|X+\|"X +a |+c

1

=32 e +(5)
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3r2x+1
=1, = [ x2+x+1 +—ln|x+ +yxZ2+x+ |]+c

21 4

3 9 1
IE=§{2}(+ 1) X2+X+1+E1n|x+5+1h{2+x+ 1|+c

Substituting Iy and lz in |, we get

_—{x +xX+ 1)2+ {2x+ Jx2+x+ 1+—1n

1 3 3 9
=§{x2+x+ 1)E+§{2x+ Dyx2+x+ L+.In

Thus,

L1y
X p—
2

i
X p—
2

JEE+x+1

X24+x+1

2
[(x+2)Vx2+x+ 1dx = ;(xz+x+ 1)E+§(EX+ DVxZ+x+ 1+

i111|:n{+3+1..f:n(2+:n:+ 1|+c
16 2

Exercise 19.30 Page No: 19.176
Evaluate the following integrals:

2r +1
@+t D@—2 =

Solution:

-|nte rals/

€IndCareer
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Here the denominator is already factored.

So let
2x+1 A B _
x+ DE-2) x+ 1 x—27 M
2X + 1 _A{X—2)+B{x+ 1)
T X+ Dx-2) &+ DEx-2)

= 2x+1=A(x—2)+B(x+1).... (ii)

We need to solve for A and B. One way to do this is to pick values for x which
will cancel each variable.

Put x = 2 in the above equation, we get
=2(2)+1=A(2-2)+B(2+1)
=3B=5

= B =

Wl o

Now put x =— 1 in equation (ii), we get
=2(-1)+1=A(-1)-2)+B((—1)+1)
=—3A=-1

We put the values of A and B values back into our partial fractions in equation
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(i) Now replace this as the integrand. We get
[+ s
+ 1 XxX—2
1
3
= J- X+ 1 T X

Split up the integral,

-3 e+ 5 e

Let substitute u=x+1=du=dxand z=x—2 = dz = dx, so the above
equation becomes,

- 3/ Flaw+ 5[ Ele

On integrating we get

dx

| |eslen

2

1 5
= Elog|u| + 510g|z| + C
Substituting back, we get

1 5
= Elﬂgh; + 1] + Elﬂglx— 2| + C

The absolute value signs account for the domain of the natural log function
(x=0).

Hence,
2+ 1 = Dloglx + 1 + 21 2 + C
x+ D2 & = gloglx + 1| + gloglx—2]
2 ! d
'/m(m—zj(m—4) v

€IindCareer
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In the given equation the denominator is already factored.

So let
1 A B C |
x(x—2)(x—4) x Tx—2 Tx—av &
1 B A(x—2)(x—4) + Bx(x—4) + Cx(x—2)
= X(x— 2)(x—4) x(x—2)(x— 4)

=1=Ax—2)(x—4)+Bx(x—4)+ Cx (x—2)...... (ii)

We need to solve for A, B and C. One way to do this is to pick values for x which
will cancel each variable.

Put x = 0 in the above equation, we get

=1=A(0-2)(0—-4)+B(0) (0—4)+C(0) (0-2)

=1=8A+0+0
A 1
= = —
8

Now put x = 2 in equation (ii), we get

=1=A(2-2)(2-4)+B(2)(2-4)+C(2)(2-2)

=1=0-4B+0
o 1
= = ——
4

Now put x = 4 in equation (ii), we get

€IindCareer
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=1=A(4-2)(4—-4)+B(4)(4—-4)+C(4)(4-2)

=1=0+0+8C

C 1
= = —
8

We put the values of A, B, and C values back into our partial fractions in
equation (i) and replace this as the integrand. We get
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We put the values of A, B, and C values back into our partial fractions in
equation (i) and replace this as the integrand. We get

[ s

X Xx—2 XxX—4
11

= J- ﬁ+ 4 +
X Xx—2 X

Split up the integral,

- 5/ Hlo-3/ o+ 5 =

Let substituteu=x—4=du=dxand z=x—2 = dz = dx, s0 the above
equation becomes,

A Fo B 2 s

On integrating we get

| |oo] =

dx

4

11 11 + 11 + C
> =log|x| —log|z| + Sloglul

Substituting back, we get

1 1 1
= glnglxl—gloglx— 2| + glnglx— 4 + C
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1
We will take e common, we get

1
= g[lﬂglxl— 2loglx— 2| + log|lx —4| + (]

Applying the logarithm rule we can rewrite the above equation as
1 '1 X
%8 |(x—2)
X(x— 4)
(x—2)2
X(x—4)
(x—2)2

=

+ log|lx — 4| + C]

=

log ]+C

8
1
8l
1
8

=

log

| +c

The absolute value signs account for the domain of the natural log function
(x>0).

Hence,

X(x—4)
(x—2)?

ol | ]+c
ﬁ_
gl %8

The absolute value signs account for the domain of the natural log function
(x>0).

Hence,
J’ 1 m_l[1 |x{x—4)]+c
x(x—2)(x—4) 8 lx—2)2
2 _
3. /Lxldm
24+ x —6
Solution:

€IindCareer
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First we have to simplify numerator, we get
x2+x—-1
X2+ xX—-6

x> +x—64+5
X2 +x—6

x2+x—6+ 5

X2 +x—6 X2+ xX—6
5

2+ x—-6

=1+

Now we will factorize denominator by splitting the middle term, we get

5

1+ —
¥ +x-6

The above equation can be written as

5

=1 +x3+ 3x—2x—6

By taking factors common
1+ >
X(x+3)—-2(x+ 3)

5
T EFE—2)

=1

Now the denominator is factorized, so let separate the fraction through partial
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5
Xz +3) -2+ 3)

5
(x+ 3)(x—2)

=1+

Now the denominator is factorized, so let separate the fraction through partial
fraction, hence let

5 A B _

(x+ 3)x—2) X+3+X 277 M
5 _ A(x—2) + B(x + 3)

{X + 3)(x—2) x+3)(x—-2)

— 5=A(x—2) + B(x + 3)...... (ii)

We need to solve for A and B. One way to do this is to pick values for x which
will cancel each variable.

Put x = 2 in the above equation, we get
=5=A(2-2)+B(2+3)

=5=0+5B

=B=1

Now put x =— 3 in equation (ii), we get
=5=A((-3)-2)+B((-3)+3)
=5=—"5A

-|nte rals/

€IndCareer
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=A=-1

We put the values of A and B values back into our partial fractions in equation
(i) and replace this as the integrand. We get

f[1+ A, B]dx
X+ 3 X—2

”1+ 1 1]dx
=
X+ 3 X—2

Split up the integral,

> Jrox= [ fmlo + [l e
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- Jrox= [ [glos + [ e

Let substitute u=x+3 = du=dxand z=x—2 = dz = dx, so the above
equation becomes,

> Jrox= [ [ow + [ ]

On integrating we get

= x—log |u| +log |z| +C
Substituting back, we get
=x—log |x+3|+log |[x—2]| +C

Applying the logarithm rule, we can rewrite the above equation as

Xx—2
3

| +c
X+

= X + 10g|

The absolute value signs account for the domain of the natural log function
(x>0).

Hence,
J’xz—l—x—ldx o |x—2|+c
XZ+x—6 " XT3
3+ dx —
4.] TAT T
(x 4+ 2)(x — 1)
Solution:

€IindCareer
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First we simplify numerator, we get

3 + 4x—x?
x+ 2)x—-1)

—(x*—4x—3)
X2+ x—-2
—(x*+x-5x—-2-1)
X2 +x-2

—(x? +x—-2) N Bx + 1
X2 +x—2 X2 +x-—2

5x +1
* x+2)x—1

Now the denominator is factorized, so let separate the fraction through partial
fraction, hence let

bx + 1 A B

x+ 2)x—-1) X+2+X 177 ()
Ex + 1 _A(x—-1) + B(x + 2)
{X + 2)(x—1) x+2)(x—-1)

=5x+1=A(x—1)+B(x+ 2)...... {ii)

We need to solve for A and B. One way to do this is to pick values for x which
will cancel each variable.

Put x = 1 in the above equation, we get

-|nte rals/

€IndCareer
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—(x*+x-5x—2-1)
x2 +x-2
—(x* +x—-2) . Bx + 1
X2 +x-—-2 X2 +x-2

bx + 1
* x+ 2)x—1

- -1

Now the denominator is factorized, so let separate the fraction through partial
fraction, hence let

5x+1 A B |

{X+E)(X—1)_x+2+x—1 """ ()
Ex + 1 _A(x—1) + B(x + 2)

T 2)(x—1)  (x+ 2)(x—1)

= 5x+1=A(x—1)+B(x+ 2)...... (i)

We need to solve for A and B. One way to do this is to pick values for x which
will cancel each variable.

Put x = 1 in the above equation, we get
=5(1)+1=A1-1)+B(1+2)
=6=0+3B

=B=2

Now put x =— 2 in equation (ii), we get

€IindCareer
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=5(-2)+1=A(-2)-1)+B((—-2)+2)
=—-9=-3A+0
=2A=3

We put the values of A and B values back into our partial fractions in equation
(i) and replace this as the integrand. We get

J-[_l * (x fxzj—::xl— 1) dx
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f[1+ A, B]dx

= X+ 2 Xx—1

f[1+ >, z]dx

= X+ 2 Xx—1

Split up the integral,
1 1

o e s [ ]ar o [
+ 2 -1

Let substituteu=x+2 = du=dxand z=x—1 = dz = dx, so the above
equation becomes,

o froer s [[Haws2[[ee

On integrating we get

= —x + 3loglu| + 2loglz| + C
Substituting back, we get
= —x + 3loglx + 2| + 2loglx—1] + C

The absolute value signs account for the domain of the natural log function
(x=0).

Hence,

3 + 4x—x*° ix
x+2)x—-1)

2
1
5./“: T
r2 —1

= —x + 3loglx + 2| + 2log|x—1| + C

Solution:
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First we simplify numerator, we get

X2 4+ 1
x2—1

x2—1+ 2
X2 —1
x*—1 2
X2 —1 * x2—1
2
* x-1(xx+1)

=1

Now the denominator is factorized, so let separate the fraction through partial
fraction, hence let

2 A B

(x + 1)(X—1)=X+ 1+X—1 """ M
2 _Ax-1)+ B(x+ 1)
&+ 2)(x—1)  (x+ 2)(x—1)

= 2= A(x—1) + B(x + 1) ......(ii)

We need to solve for A and B. One way to do this is to pick values for x which
will cancel each variable.

Put x = 1 in the above equation, we get

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

= 2=0+2B
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=1+ x-Dxx+1

Now the denominator is factorized, so let separate the fraction through partial
fraction, hence let

2 A B

(x + 1)(x—1)=x+1+x—1 """ )
2 _Ax-1) + B(x + 1)
- x+1)(x—-1)  (x+1)(x-1)

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

We need to solve for A and B. One way to do this is to pick values for x which
will cancel each variable.

Put x = 1 in the above equation, we get
=2=A(1-1)+B(1+1)

=2=0+2B

=B=1

Now put x =—1 in equation (ii), we get
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=2=A(-1)-1)+B((-1)+1)
=2=—2A+0
=A=-1

We put the values of A and B values back into our partial fractions in equation
(i) and replace this as the integrand. We get

J-[l N (X—l)i{ + lj]dx
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f[1+ A B]d:-;
= Xx+1 x—1

”1+ 1 1]d:<
= ¥x+1 x—1

Split up the integral,

> Jaan= [ fmles + [ [l

Let substitute u=x+1=du=dxand z=x—1 = dz = dx, so the above

equation becomes,

1 1
= J-ldx—f[—]du + J-[—]dz
u 7
On integrating we get
= x—loglu| + log|z| + C
Substituting back, we get
= x—loglx + 1| + loglx—1| + C

Applying the logarithm rule we get

x—1
1

| +c
X+

= X + 10g|
The absolute value signs account for the domain of the natural log function
(x=0).

Hence,

J-XEJrldx +1 |X_1|+c
x2—1 XTI

Exercise 19.31 Page No: 19.190

Evaluate the following integrals:

€IindCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-19-indefinite-integrals/

€IndCareer

2
1
1.f "l 4
x4+ 22+ 1

Solution:

The given equation can be written as,

Let x—1 =1
X

1
Then,(l + —2) dx =dt
X

[
t2+3

Using standard identity we get

= %tan"1 (%) +c

Substituting tas™ _ x, we get

1 (x-5)
= ﬁarctan (TX) +C
2

1 -1 (X —1)
— ¢ 2 ")+ . v/
\/§ an \/gx C 2 / cot 8 d@

Solution:
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Let cot B as x°

—cosec?fdB = 2xdx
2% dx

1+ cot2B

2%
1+ x4

dd = —

do = —

2.
Re-writing the given equation as

1+ 1E+1 1

1+X4

dt dz
- (02+2 / (2)2—2

-|nte rals/
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1 1
_ 1+F+1 2
J—1t—
F‘FX
1 1
1+7 -3z
P B
(x——) +2 (x+§) -2
let* 2= tang¥ T2

So(1+xiz)dx=dtand (1—xiz)dx=dz

VA
-f (02+2 I (2)2-2

dx =1/a tan(x) = —log

z—\/_

dz
Using identity-r 2 +al andf (z)2-1 z+1

-t

Now, substituting t as x — 1/x and z as x + 1/x we have

I S x¥e_1 |x2+1 JZ_X
«\5 J2_x 2@ |x2 +1+ JEX
Lastly, substituting x* as cot 0 we get

1 cote-1 og |2ter 1nBoots ||

I=-—ntan™
[q‘Zcote] 24'_ |cot0+1 -Jzoote|

V2

Solution:

-|nte rals/
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972 dx (By completing the square)
(x-3z) +18

9
x—2=t
X

Let
9

(145 )ax=ar
X

dt
t2+18

-J

1
x%+1

-1
Using identity / = tan(y)
1 bt
= 3—\/2 tan (S_ﬁ) +c
1
Substituting tas ™~ x

1
X

Solution:

-1

1
= —— tan
32

[ NWW

-integrals
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1
2
[ —F—dx
X2+1+—2
1.1 + 1 + 1 1 (Manipulating the
— &dx numerator by multiplying
2 2+ 1 +lz and diving by 2)
[ 1 1
=3 1 d.X'{"I
] X2+1+§§ X2+1+—§
[ 1 1
1 1+ -1+
=—|J X dx+ [ T dx
2[" (x-2) +3 (x+3) -1
X X X X
———t x+3—z
Let and x

Then,(l +%)dx = dt and (1—3{%)(1)( =dz

:%[I (D2+3 -/ (2)2—1]

dz 1 z—1
UsingidentityfxzudX t'ﬂntx)and @1 2 %8l €
it Yty 1 z-1
- E[ﬁ ‘a“(ﬁ) ~0e[;
_1 L2
Subﬂkuﬂngtasx candzas™ ' x
We get,
i[1 x-3\ 1 X+%—1
=—|— tan ——log Tc
2(V3 V3 ] 27yl
g i | tan-1 x?-1 1;’ x%+1 H+C x2 —3x+1
2./3 Bx 4 x2+14+x . X+ +1
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The given equation can be written as

3,1
1__+ ¥
X X
1dX
XE'+]_+'£§
1
1+ [ 3x
(_1)24_3 x*+x2+1
Tx

Substituting tas>  x and z as x*
(1 + l)d:-{ =dt dx=d
2 And 2Xdx = dz

dt 3 dz
I w52 mraea
(2+3 27 z2+z+1
f dt 3 dz
02+3 2 2
(t) ( 1) L3

2t3) T3

[ ——dx= taﬁj{x)

x2+1

) V3 tan(zz\;,—%l)+c

Using identity

1 -1
L (L

V3

7

1
Substituting t as™>  x and z as x2

-1 1
1 - 2x2+1
Tst""“(fs) v3 “( 7 )“

Hence,
1 afrle 1] i [2x2 + 1]

I = —=tan - ﬁ tan +C
) [ Jax NS

Exermse 19 32 Page No: 19.196
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Evaluate the following integrals:

1
1. d
/(x—l]«..fx+2 X
Solution:

Assume x+ 2 =12

dx = 2tdt
Now, 2dt

R

z—-1

z+1

J' dz 1.
(z)2-1 2

.. . +c
Using identity

t—+3
t+43

JEx+2) =3
V2443

11 B
=—=I10 C
3 g

1
=—1
V3 ¢

+C

2 ! d
‘f(x—1]1/_2x+3 x

Solution:
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Assume 2x + 3 =t¢
dx=tdt

dt
e
2
2dt
I
(=-5)

Using identity = (z)*-1 2 +1

llﬂgt_£+c 11 t_\'@_,_
N — 1o C
V5 NG

110g (2x+3) — ]_1 (2x+3) —
= —lo

V5 VZx +3 +‘f_ Vs 8 V=73 +\F

& fli}r

Solution:
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The given equation can be written as

[ (x—1)+2

(x—1Vx+2
Now splitting the integral in two parts

Xx—1 2

I (x=1) dx + [ dx

(x—1Vx+2 (x—1)yx+2

n 1cl:l+1

For the first part using identity J x*dx = n+1

2WVx+ 2

For the second part
Assume x+2=t>

dx=2tdt

4dt
J (t2—3)

z—1
+1

dz 1
f D 510 +

Using identity

21 t—\EJr
—=10 C
V3 gt+\f§

2 (x+2) —

738 \Wﬁr

Hence integral is

(x+2) —

mhf_

2Vx+ 2 +T1

. / o 1;:’::4-_2 dx

Solutlon
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The given equation can be written as

[ (x*—-1)+1

(x—1DVx+2
I {xfxi:r:fi*zd“f o
IS(% +f(x—1)1\fmdx
f\f%dﬁf\fmfimf{x_l;mdx

xu +1

[ xPdx =

For the first- and second-part using identity n+1

2 3

E{X—l' 2)z2+2vx+2
For the second part
Assume x+2=t>

dx=2tdt

/

4dt
(t?—3)

z—1

z+1

+cC

S P
(z)z-1 2 &

Using identity
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(x+1) 1 3 (x+2)-1 1
f\/x+ dx+f(x—1)\/x+2dx_f\/x+2 dx+f(x—1)\/mdx
(1) 1
1) _dx+dex+f—1) _X+2dx
fxndx=xn+l

For the first- and second-part using identity n+1

2 3
g(x+2)§—2\/m

For the second part

Assume x+2=t2

dx=2tdt
So
© o 2dt
CED)
dz 1 z-1
Using identitvf @)?2-1 zlog z+1| +tc
1, [t=V3
=2.—lo +c
243 g‘t+\/§
x+2) — (Usingtzzx+2)
l
~ Ve \/FJ”/_
Hence integral is
(X+2 - X
= —(x+2)2—2\fx+ +—1 5_/ dx

Solution:
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The given equation can be written as

| (x—3)+3
x—3)Vx+1
X—3 3
(x=3)Vx+1 (x—3)Vx+1 J‘ dz =l10 z-1 +e
1, Usingidentity ® (@)?*-1 2 "lz+1
. . . f Xnd_x = X
For the first part using identity n+1 1 -
=3X2X2_(2)l°g|t+ 2| T
2Vx+1+c
3 —
For the second part | x S)dex’ _ %log JE+2) -2 y
a VXF2+2
Assumex + 1=t
dx = 2t dt Hence integral is
3.2dt \/(x+2) -2
] =2Vx+1 + +c
(t2—4) VXK+2+2
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Chapterwise RD Sharma
Solutions for Class 12 Maths :

e Chapter 1—Relation

e Chapter 2—Functions

e Chapter 3—Binary Operations

e Chapter 4—Inverse Trigonometric Functions

e Chapter 5—Algebra of Matrices

e Chapter 6—Determinants

e Chapter 7—Adjoint and Inverse of a Matrix

e Chapter 8—Solution of Simultaneous Linear Equations
e Chapter 9—Continuity

e Chapter 10—Differentiability

e Chapter 11—Differentiation

e Chapter 12—Higher Order Derivatives

e Chapter 13—Derivatives as a Rate Measurer

e Chapter 14—Differentials, Errors and Approximations

e Chapter 15—Mean Value Theorems

e Chapter 16—Tangents and Normals

e Chapter 17-Increasing and Decreasing Functions

e Chapter 18—Maxima and Minima

e Chapter 19—Indefinite Integrals
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About RD Sharma

RD Sharma isn't the kind of author you'd bump into at lit fests. But his
bestselling books have helped many CBSE students lose their dread of
maths. Sunday Times profiles the tutor turned internet star

He dreams of algorithms that would give most people nightmares. And,
spends every waking hour thinking of ways to explain concepts like 'series
solution of linear differential equations'. Meet Dr Ravi Dutt Sharma —
mathematics teacher and author of 25 reference books — whose name
evokes as much awe as the subject he teaches. And though students have
used his thick tomes for the last 31 years to ace the dreaded maths exam,
it's only recently that a spoof video turned the tutor into a YouTube star.

R D Sharma had a good laugh but said he shared little with his on-screen
persona except for the love for maths. "I like to spend all my time thinking
and writing about maths problems. I find it relaxing," he says. When he is
not writing books explaining mathematical concepts for classes 6 to 12 and
engineering students, Sharma is busy dispensing his duty as vice-principal
and head of department of science and humanities at Delhi government's
Guru Nanak Dev Institute of Technology.
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