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x 7Tl
— : + C
5 +1
1
T 2
— .0
1]
B
On simplifying we get
2
e .
VI
(v) / 3*dx
Solution:
Given
/ 3dx
We know that
/x&—
log.a
Now by integrating the given equation by using above integration formulae we
get
3x
/ 3 d= +c
) Iog3

mx/%gx

Solution:
Given
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EXERCISE 19.1 PAGE NO: 19.4

1. Evaluate the following integrals:

(i) / x*dx

Solution:
Given

/ x*dx

Now we have integrate the given function
4+1
&

Ex's,

~ 441
1.5
B

+C

(ii) / x*/4dx

Solution:
Given

/ x> dx

Now we have to integrate the given function

i +1
= 2—:1 &
i
On simplifying, we get
4 o
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Solution:
Given

i |

We can write given question as

/xsdx

Now by integrating, we get

T 5+1
=———+4C
—-5+1 L

1 2
= —ZI4 — C"

On simplifying we get

1
= — a0
44

() [ XI% i

Solution:
Given

1

3
X2

dx

Given equation can be written as

/ X dx

Now by integrating the above equation we get
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/%dx

now above equation can be written as

/ dz

x2/3
_ oy f

= / x 23dx

Now by integrating the above equation we get

2
—z+1
T 3
=———T C
241
On simplifying

= 3;1:% +C
(vii) /32'°33"dx

Solution:
Given

/ 32Iog3 X dx

Given equation can be written as

: /3log3 zldx

On simplifying we get

/rzdr
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Now py integrating the above equation we get

= —+4+C
3+

(viii) / log, x dx
Solution:

Given

/ log, x dx

Given equation can be written as

z/l-da:

By integrating we get

=z+C

2. Evaluate:
" /1 4 cos 2x
i [ —  d
(1) / VT2 X

Solution:
Given

{14+ cos 2%
==

Given equation can be written as
| 2 .)
cos™T ;
/V'!Tda: [ 1 + cos2A = 2cos’ A]

On simplifying, we get
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:/cos x dx

On integrating

=smz}+C

. [ |1 —cos2x
(i) / \ > dx
Solution:

Given

11 — cos 2%
/ A

Given equation can be written as

= /¢$d¢ [ 5.1 £ cos2x = 2sin? .r]

On simplifying we get

=/si11xdx

On integrating
—cosz +C

3. Evaluate:
66 log z 65 log,z
dzr

/ ellog .z _ o3log z

Solution:
Given
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eﬁlogcz o 85 log, z
dzx

Above equation can be written as

g o
= o dr
rt —2x

Now by integrating we get

g
=—+C
3+
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EXERCISE 19.2 PAGE NO: 19.14

Evaluate the following integrals (1 - 44):

1. /(3m\/:?+ 4% 4+ 5) dx

Solution:
Given
f (3xvX + 4yx + 5) dx

By Splitting, we get,

=2 f((3x\;")_<)dx+ (4yx)dx + 5dx)
= f3xv’3¢dx+f4\fxdx+ dex

= f3x§dx+f4x(§)d+15dx

xn+1
. [xPdx =
By using the formula, n+1
3 1
3zt 4™

2 1T -
=+ Wt Bdx

We know that

fkdx=kx+c

5 2
3x§+4x5+5+
BB BE

6 s 4
=—xz+-%x324 5x+c
5 5
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2 @t Lya
. = 1 xr

Solution:
Given

w814
f(“;—m)x

By splitting given equation we get, we get,

 gn D8 5 G 1
=>J-2 dk‘}‘f(g)dk—jmdx

By using the formula,
ax
f adx =
loga

> 1
= +5f (—) dx—fx‘”gdx
log2 X

Again by using the formula,

[Eree

X
-

+ 5logx — [x~1/3dx

—log2

By using the below formula, we get

Xn+1
fx : Y n-+
X e =
+ —
% o2 5logx Euo
3
g2
T Al T

On simplifying we get
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X

log2

=

3
+ 5logx — §x2/3 +c

3 /{ﬁ(amz—l—bm-l—c)} dx

Solution:
Given

f{\fx(axz +bx + ¢) }Jdx

Now by multiplying we get

= f (Vxax? + Vxbx + Vxc) dx

By splitting the given equation, we get,

= af}(2 X x‘:dx+bfxl X Xzdx + cfxlf’zdx
= afxgdx+ b[x‘;dx+ cfxgdx

By using the formula

Xn+1
fx“dx = :
n-+Jl

S a p
axz*?  bxzt! cxz*?
= z T = + 1 o
241 241 141

On simplifying

7

S
ax'z+ bx'z+ CXs "
=
73 EE mE

Ilw

t
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4. /(2 —3x)(3 + 2z)(1 — 2z) dx

Solution:
Given
=[(2-3x) (3 +2x) (1-2x)dx

By multiplying the given equation we get
=[ (6 - 4x - 9x - 6x%) dx

=[(6-13x - 6x°) dx

By Splitting integration symbol, we get,
=[6dx -[13 x dx -[6x* dx

By using the formulae,

Xn+1
fx“ dx = and
n+1

fkdx=kx+c

We get,

13‘{1+1 6X2+1

6x — e +

BAETTRAC . VI
. 13x7 6x3+

— BbX 5 3 A

m T
5. / (— —+m*+x2m+ *ma:) dx
_ T m

Solution:
Given

m X . o
(— + —+m*+xM+ mx) dx
X 1

By Splitting, we get,
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m x
— —dx+f—dx+[xmdx+fmxdx+ fmxdx
X m
We have
fld | -
= x = logx +

By applying the above formula, we get

1
= mlogx+afxdx+fx“’dx+ flllxdx+f111xdx

By using this, we have

Xn+1
f >
n+1
i |
1 +;x1+1+ xm+1 +f - +mx1+1
= mlo m*dx
& 141 m+1 B+ I
By using the formula,
a‘(
f a“dx = —
loga
1
;XZ x o m*) mx?
= mlogx + c

- B
2 m+1 logm 2

6. / (\/T— \/i;)z dx
Solution:

1 2
P

VX

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

S| (@a(%)z_z(@ (%) e
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After computing or simplifying, we get

i |
:f(x+——2)dx
X

By splitting the above equation, we get,

|
:fxdx+f§dx—2fdx

Now integrate by using standard integration formulae, we get

X1+1

141
=¥%x*+log |x| -2x+c

(14 x)3

Solution:
Given

fwdx

= +logx— 2x 1€

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

f 1+x%+3x% x1+3%1%xx
= Vx

dx

f 1+x? +3x%+3x
= \,"_\

dx

By splitting the above equation, we get,

3 3X2
f—dx+f—dx+f ,_dx+f—dx
\;X VX w‘i

1 i i 3
= Jx“zdx+[x3 X X zdx + J‘Sx2 ><x‘§dx+f3x><x“zdx

 § S 3 1
= fx“zdx+ fx‘:dx+3jx‘zdx+3]x‘zdx
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Again we have formula,

Xn+1
fx“dx=
n+1

By applying the above formula we get

S 3 8
X :+1 )&E-}.l X_2+1 3)&-‘#1
= — +z +33 +3 3¢
—=-4+1 =-+4+1 -+1 -+1
2 2 2 2
17 s 3
Xz Xz 3xz 3x:
e 7 T g Tk
2 2 2 2
2 3 6
=2+ 27 +227+ -27+C
{ 5

Solution:
Given

f {XZ + elosx 4 (;)\} dx

By splitting the above equation, we get,

= fxzdx+fel°gxdx+f(§)xdx

By applying formula,
Xn+1
[
Rl |
We get

2 -
X;+1 X

Sd e f elogeXdy + f (g) dx
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X

XZ[ ax+ —21og (8)
= — X dx =—log|—=
3 log(-) B3

%2 1 e\*
:$§'+fodX4'E;E510g(E)
Integrating and simplifying we get
x K 1 e\ X
=>——+—+——§log( ) +€

3 2 log(g E

9. /(me + e + e°) da
Solution:

f(xe + e* + e®)dx

By splitting the above equation, we get,
= fxedx+fexdx+feedx

By using the below formula,

Xn+1
fx“dx=
n+1

We can write as

Xe+1
= +fexdx+feedx
e+ 1

Again by applying the formula,

ax
f a¥dx =
loga

We get
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Xe+1 ex
=3 + +feedx
e+ 1 log.e

We know that,

Jkdx=kx+c

So substituting this we have

Xe+1 ex

= + +e®°x+c
e+ 1 log.e

10. / NS (:c3 — 3) dx

£xr

Solution:
Given

/s
f V&(x3 - —) dx
X

Multiplying throughout the bracket, we get,
A i 2

= f(x‘zxx3—x§><§)dx
1 1

- f(x’:+3 —xz ' x 2)dx

Again by simplifying

3 f(x?: — 2x73)dx

By multiplying,

> i |
= fx'zdx— fo“zdx
We have

Xn+1
fx“dx=
n+1
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Applying the above formula, we get

Solution:
Given

i i 1
f {1+ }d
\,X X

By multiplying v

1
fx t

throughout the brackets,

{1+1 1}d
= — T —= X —4fiX
/x \.& X

The above equation can be written as

= f{ }d‘{
Xz )s"
=>f[ . }d\
E —+
1 1
= f{—l+—a}dx
Xz Xz

By splitting them, we get,
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i 2
=>jx zdx+fx 2dx

We have

Xn+1
fx“ dx =
n+1l

By applying the above formula and integrating, we get

Solution:

f (1+vx)° -

VX

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

(124 (VE) +2 x 1 x VX
=>f dx

VX ’
J‘1+x+ 2Vx
= X

By splitting the above equation, we get,

X 2Vx
= f(—+—+—)d}s
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: b |
= fx'de+fx><x":dx+2fdx

On simplifying and integrating

at
—+1
G,

1
:>—+[x1"zdx+ 2x+c
——+1

.

= 2%z + +2Xx+cC

15 / V(3 — 5x) de

Solution:
Given

f \,"E(S— 5X)dX
By multiplying vx throughout the bracket we get,

_J (3Vx — 5xyX)dx

1 b &

= f(Sx‘z—lexx‘:)dx
3 1 &

= f (3xz — 5x"*z)dx

=5 f(Sx'zl — 5ng)dX
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By splitting the above equation, we get,

=>3fx':dx—5fx§dx

By using the formula and integrating

Xn+1
fx“dx=
n+1

3X'—+1 5X§+1

= = +E
1
"1 41
2 2
- =
3Xz bxz
=8 —T+C
2 2
2 5

= 2Xz—2Xz+C

(z+1)(x —2) A

JE

Solution:
Given

J‘(x+ 1)(x—2) i

Multiplying the above equation, we get

22 x — Zd
L[z,

J’x s 2
=
VX
By splitting the above equation,

fxzd fxd fzd
= | =dx— | =dx— | =dx
VX VX VX




EDUGROSS

WISDOMISING KNOWLEDGE

WWW.Gdllgl'OSS.COlIl

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

i 1 1
= fx‘ xx‘de—fxxf‘:dx—fo“:dx

2 i 1 i h 3
= fx "zdx—fx "zdx—fo“zdx

3 i 5 1
= fx‘zdx— fx‘zdx— ZfX_EdX

We have the formula,

S0+1

X
= :
n+1l

By applying the above formula we get

Solution:
Given
f X*+k2+2

<2 dx

By splitting the above equation, we get,

s 2.3
= — e—— Igiw
= ¥ X

The above equation can be written as
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= f(xs XX 2 +X2Xxx2+2xx)dx

On simplifying,

= f(){s‘2 +x7272 4+ 2x?)dx

= f(x3 + X%+ 2x?%)dx

Again by splitting the above equation, we get,
= fx3dx+ fx“”dx+2fx‘2dx

By applying the formula,

Xn+1
jx“ dx =
n+1

Now by integrating by using the formula,

g3+ g4+l gu-241

+ + +
T3+1 —a+1 2

dx

- / 5zt + 1223 + Tx?

x2 4+ x

Solution:
Given
J‘ 5x* + 12x3 + 7x2

B o

Now spilt 12x* into 7x° and 5x°

dx

f5X4 + 7x3 + 5x3 + 7x2
= 2
X2 4+ X
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Now common 5x° from two elements 7x from other two elements,

f5x2(x+ 1) +7x(x+ 1)
= dx
X2 +x

[(5x%+7x) (x+ 1)
x(x+1)

= I(SXZ’ + 7x)dx
Now splitting the above equation, we get,
= fSdeX+ ]7xdx

5X2+1 7X1+1
= - -
241 141

c

5X3+7X2+
=—+— 4
3 2
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EXERCISE 19.¢ PAGE NO: 19.23

/(2;1: —3)° 4+ V3x + 2dx
Solution:
Lot | = J 2R A+ A TR
Then,

= <
1= J(2x—3)%+(3x+2)z

Now by integrating the above equation, we get

 §
(2x—3)5*  (3x+2)z™!

2(5+1) 3G+1)

3
(2x-3)° = (3x+2)z
2(6) 3(%)

W2/

a
(2x-3)®  2(3x+2)2
_ Y o & :

= 12 9

3
(2x-3)°  2(3x+2)2

Hence, | = 12 9 +C

1

K 1
2 - dr
/ (Tae.— 5)° Vor — 4

Solution:
1 1
P ENE Cv—4 X
Let | =" /==5)" vS==4 " then,

S (7x—5)7 + (5x— 4)z

Integrating the above equation, we get
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1
(7x—5)"3+! (:’»3\'—‘1-:)--2+1

_ 7Cae 4 s(5+)

1
(7x-5)"2 (_Ji\'—ﬁl']___
-+ °G)
1 o
— 8 B4
Hence, | = ak " .

1 1
3, d.
/2—3m+\mm—2 *

Solution:

J' 1 B 1
Letl=" 2-3x \,‘3x—2dx

J' 1 1
|= 2-3x Vv3x—2dx

s |
We know f-_vdk =~ lugh]

By applying the above formula we get

logl2—-3x
= -3

+§(3x—2)§
—%x.longx—3|+§v’m+C
- x+3
. Y ——s=v d
/ (x+1)*

Solution:
Let,

f xX+3 d}s.

| =" (x+1)*

Splitting the above given equation
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« | 2
f ) f (x+1)* i

— (x+1)
The above equation can be written as
_fx+1) P dx+ [2(x+1)*dx

Integrating the above equation we get

[x+1]73%:  2(x+1)~4H2

= -3+1 -4+1

[x+1]72 + 2(x+1)72

— -2 -3
1 2
Hence, | = 2(x+1)* 3(x+1)?

1
5./ dx
J VX+1+ /%

Solution:

dl

Let | =

Now multiply with the conjugate, we get

f 1 Vx+1-x d
= VxHl+Vx VxEI-Vx

Y
J~vx+1—Vx

X+l —x
On simplification we get

f‘vx-+ L= VGEdX

The above equation can be written as
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_J(x+ 1) —x

On integrating we get

3 3
(x+1)2 x2
LI

2 - )3

—(x+1)2—=-(X)=

Hence|=3( ) 3(' +C

1
6. d
./\/m+\/m X

Solution:

1|
Let | = f V2x+3+v2x-3 (x

Now, multiply with the conjugate, we get

f 1 (VZx+3-y2%-3)
V2x+3+2x—-3 Va2x+3-\2x-3

f (VZ2x+3-y2x-3)
(V2x+3) 2—(y2x—3)2

(V2%+3—\2x—3
f ( )

= 2x+3-2x+3

Om simplifying or computing we get

-) v?dx— f”l?dx

Taking 1/6 as common
i 3 1
_éf(2x+3)5dx—;1_f(2x— 3)zdx

On integrating we get
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Ilwm

(SR

1
Hence, |= 18

7 X4
‘./(2x+1)2 X

Solution:

a3 2
(2x+3)z—1—1(2x—3);+c

2%
[——adx
(Zx+1)°

Let | =

Now by splitting the above equation we get

=" ekl )= . (j2x+1j)2dx

f 2x+1 i B

The above equation can be written as

[——— (2x+ 1)2dx

(2x+1)

On integrating we get

1 (2x+1)72HL
=§10g|2X+ 1| — Ti(l’)
1 ; (2x+1)7¢

:510g|2x+ 1| — —

1
2(2x+1)4C

Elog|2x + 1| +
Hence, I=2

1
8./ dx
) Vx¥a+ /x¥b

Solution:

f 1

Let| =~ vx+a+y x+b dx
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Now, multiply with conjugate, we get

f 1 (Vx+a—x+b)
Vi+a+yVxtb Ty x+a—\."' (x+h) dx

( vx+a—y x+b)

- (vx+a_)2—\:'(x+b)édx

On computing, we get

f (yVx+a—vx+b)
= a-b  dx

On integrating the above equation we get

R+ @i -2 (x+ b3

=a-b

-
&

Hence, |= 3(a-b)

[(x - a)z — (x+ b)gLC

9. /sin xy/1 4+ cos 2x dx

Solution:

Let | = J sinx /(1 + cos2x)dx

_ [ sinx /(1 + cos2x)dx

By substituting the formula, we get

_ [ sinx 2 cos?xdx
_ [ sinx V2 cosx dx
_V2 [sinx cosxdx
Now, multiply and Divide by 2 we get,

2 '
[ 2sinx cosxdx
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. |M1

[ sin2x dx

8

On integrating

V2 —cos2x

2 o
2 2

1
——— €08 2X
Hence, = 2v2 +C




WWW.Gdllgl'OSS.COlIl

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

EXERCISE 19.4 PAGE NO: 19.30

2 4 5x 42
1/x+x+ i

X+ 2

Solution:

Given

x2 +5x+2
,/—X—Z’ dx

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

“ We can write the above equation as

4
=2X+3 x+2

* The above equation becomes
[x+3 - dx
= x+2

By splitting
1.
_ Jxdx+3 fdx—4[—dx

xt ; |
We knowfxdx=m;f;dx= Inx

xz
=2 - +c. (Where c is some arbitrary constant)

X2

?+3x—4log|x*2|4c
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Solution:
Given

3

. x—2dx

By performing long division of the given equation we get
Quotient = x*+2x+4
Remainder = 8

“ We can write the above equation as

=32+ 2x+ 4 x2

“ The above equation becomes

[x2+2x+ 4 +— dx
= x-2
_Jx¥dx+2 xdx+4[dx+8[ —dx

xt 1
WeknowadX=:1;f§dX=lnX

x3 x2
;+2?+4x+81n(x—2)+c

Xa =

— + XSk 4X RBInfx™— 2) + c . .
= 3 ( ) . (Where c is some arbitrary constant)

x3
— ?+x2+4x—+—8log|x— 2|+ ¢

2 5
2 [H——x-i'dx

3x+2

Solution:
Given

x2+x+5

P
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By doing long division of the given equation we get

x,1
Quotient=3 9

43
Remainder = 9

“ We can write the above equation as
o Xy E( - )
= 3 g9 9 \3x+2
“ The above equation becomes
X ; ¢ 43§ 1
[E4+-+= ( ) dx
= 3 9 9 \3x+2

:%fxdx+§fdx+§f

|

3x+2

dx

fxdx=£;f\-tdx=lnx

We know

" ' . a8, .
1><“—+1><“—-I-—ln(3x+2)+c
=3 2 9" 2 9

% X 43 .
—+—+—In(38+ 2)§t+ c . .
=6 18 9 ( ) . (Where cis some arbitrary constant)

43

'%—%x—ﬁlog|3x+2|.—c
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EXERCISE 19.5 PAGE NO: 19.33

1 i
" ———— ax
Vv2x+3

Solution:
Given
x+1
— dx
J V2x+3

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

Here we have multiply and divide by 2 to given equation

1f 2x + 2
= 2" +2x+3

Add and subtract 1 from the numerator

1f2x+2+1—1

=2 V2x+3
lf 2x+3-1
=27 J2x+3

Splitting the above equation we get
if 2x+3 dX— _:_.J‘ ; L dX

= 22 x+ 3 vZ2x +3

Taking 2 common from the above equation
-
_A(FvE T 3ax— f(2x + 3)7dx)

Now by integrating the above equation we get

3 |
1 (2x+3)2 1 (2x+3)=
E X 3 _E )( 1 + C
= ZXE ZXE

2
2

2
(2x+3) (2x + 3)z
=3 6 2

g ol
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2, / X/ X + 2 dx

Solution:
Given

/xv’x 4 2 %

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

Here add and subtract 2 from x in the given equation
We get

S J(x+ 2-2)Vx + 2dx

o JER 4 2)zdx— [2yx + 2dx

On integrating we get

) JB ) =
2(x+2)2 4(x+2)2
= 5 3

+ K

x—1
3. —d
] VT

Solution:
Given

x a1
&
J Vx+4 X

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

Add and subtract 5 from the numerator

f X+ 5—5—1 dx

= VX +4
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J'x+4-—5dx

= Vx+4

By splitting the above equation

f~:+4 —f—

Vi +4

=

(f\,x Zdx—5[(x + 4)= dx)

Now by integrating, we get

&J

2 1
(\+4: (\+-l-)~

+ C
= _2 E

By computing

Ulld

2(x+4)2
= 3

8
—10(x+ 4)z+ ¢

4. /(x +2)/3x + 5dx

Solution:
Let

I = / (x + 2) SBx +8dx

Substitute 3x+ 5=t
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By taking 3 as common and multiplying, we get

- é/(t‘ +t"3)dt

On integrating we get

a4 1
1|2 1 tz 1
.___[ = -+ + ]+C
+1

213 +1 1
On simplifying
s Y il

5

n 2 = -
= — | —¢% — 12 ’
L[240 248] 4

By substituting the value of t

2
— e (3 + )) (9 + 20) + C

2x + 1
\/3x

Solution:
Given

/ ( 2x + 1
Va4
Multiply and divide by 3 in the above equation we get

/( b.r—}—i)
_— .l‘
\,31 + 2
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The above equation can be written as

1 / ( 6z +4—1 )
= i f SR A e
3. vir+ 2

Taking 2 as common and subtracting

1 /‘ ( 2(3x + 2) 1 )
= = — lf.‘)‘
3\ V3zx+2 Vizr+2,

On simplifying

| S 1 '
== = / (2\5.! +2 - — ) dr
3 \,-'31‘ -+ 2

By splitting the integral

= % [/2(31‘ - E)S'd.r — f(ﬁ.‘t‘ + 2) : d;l‘]

On integrating we get

1 (3= + 2)‘; + 1 (3 + 2) 7t} b
= |2 - +C
3 3(3 +1) (-3 +1)x3

- _l_ i(3+2)j e :)(; +2)‘lv R D
:3 9 a 3 T =-1= &

On simplifying we get
o oy Ao . | i ;
= 5?(.54 + 2)% = "3(.5.1_ + 2)7 4+ C

L S (4 2 é
= 3z + 2(27(3.7'. 2} = g) + C
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EXERCISE 19.6 PAGE NO: 19.36
1. /sin2(2x+ 5) dx

Solution:
We know that

1-cos2x
sinfx= 2

By substituting the above formula

“ The given equation becomes,

1-cos2(2x+53)
f#dx
= 2

: [
Wi ki [ cosaxdx = ~sinax +c

1 B 1
ﬁgfdx—gfcos(4x+ 10) dx

On integrating we get

z- lsin(4x+ 10) +c¢
=2 8

2. /sin3(2x+ 1) dx

Solution:
We know that sin3x = —4sin®x+3sinx

The above formula can be written as
= 4sin’x = 3sinx—sin3x

The above equation becomes

3sin x—sin3x

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

- 3 _
:)fsm (2x+ 1)dx = .

. o !
T — [ sinaxdx = —Cosax+ ¢

By substituting the above formula we get

3. , g
_ 5/ sin(2x+ 1)dx — ; [ sin(6x + 3)dx

On integrating we get

_—scos(2x+ 1) +icos(6x+ a4
= g 24 :

3. /cos4 2x dx

Solution:
Consider,

Cos*2x = (cos?2x)?

We know that

1+cos2x
>cos?x= 2
The above equation

5
1+cos 4x)“

I -
:)(cos 2x)} —( -

(1+cos4x)2 e (1+2 cos4x+cos> 4x)
=

2 4
1+cos8x
= cos?dx= 2
(1+2 cos4x+cos® 4x 1 + cos4x  1+cos Sx)
= 4 T4 2 8

Now the question becomes,

f 3 sin(2x+1)-sin 3(2x+1) L
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1 1 1. 1
_ 7 dx+2[cosdxdx+:[dx+_ [ cos8xdx

s P
We know [ cosaxdx = ~sinax +¢

sin8x

X4 isinax+ 3+ X ¢
4 8 8

64

24x+8sin 4x+sin8x

= 64

4. [sin2 bx dx

Solution:
We know that

1-cos2x
= 3 _—q
SINTX = 2

By substituting this formula,

“ The given equation becomes,

f 1-cos2b i

= 2

Jre—y
- J cosaxdx = - sinax +c

1 1 .
- Ef dx —Ef cos(2b) dx
On integration

X 18 g
£, % sin(2bx) + ¢
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EXERCISE 19.7 PAGE NO: 19.38

Integrate the following integrals:
1. / sindx cos 7xdx

Solution:
Given

/ 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

sin11x + sin{—3x)

& Sindxcos 7x = 2

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

“ the above equation becomes

[2(sin11x — sin 3x)dx
=2

1 3 g , ey 1 -
_;([sin1llxdx— [sin3xdx)

s -1
w knowfsmaxdx = —cosax + ¢

i(_—lcos 11x + 1cosSx)
= 2311 3

= ~§12—coslle —é—cos?:x) c

2. /cos 3x cos 4x dx

Solution:
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Given
/cos 4x cos 3x dx

Multiply and divide the given equation by 2

2

1
= — [ 2cosdx cos 3z dx

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

- % / cos (4z + 3z) + cos (4z — 3z)|dx

Now by simplifying we get
= é /(cos (7x) + cos x) dr

On integration we get

1 [ sin7x . .
= — | ———— 4+smax| + C
2 7

1 in7x + ! mae + C
= —sin7x 4+ —sinzx + (
14 2

3 /cosmxcosnxdx.m# n

Solution:
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
SCosmxcosnx= 2
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“ The above equation becomes

= f%(cos(m—n)x + cos(m + n)x)dx

1 I
We knowfcosaxdx = —sinax + ¢

Applying the above

1 1 K : dl . .
= (— sin(m—n)x + —sin(m + n)x)
m+n :

= 2 \m-n

1 ((ﬁm + n)sin{m-n)x + (m-n) sin(m + n:]:\') g
=2 m?Z-n?

We know that a?—b?=(a +b) (a—b)

By substituting the above formula and simplifying we get

1 {sin(m +n)x  sin(m — n)x}
r b o +c
2 m+n m-n
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J /1 —cos2x

Solution:
Given

1
/ = ([-l‘
. \v-fl — cos 21
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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

1

= \/sin®x + cosZx—(-sin®x + cos?x)

1

= " /sin®x + cos®x + sin®x—cos?x

1

dx

e
= " /2sin®x

5

=" y2sinx :

—_— /cosec rdx

V2 .

1
ﬁfcscxdx

> o
=12 g

tanx

g ol

/ v 1+ cos2x

1—cos:c

Solution:

dx

PAGE NO: 19.47
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Given
F Emp—-
v 1+ cos2r /
=l { '/ 3
v1—cosx

We know that
1+ cos 2x = 2 cos’x
1 - Cos 2x = 2 sin’x

By substituting these formulae in the given equation we get

Again by applying standard formula, we get

_ J VeotZxdx

By simplifying we get
- [ cotxdx

= log |sinx| +c¢

/ v'1 — cos 2:::

1 —l— COS T
Solution:
Given
v'1 —cos2r

dr

v 1+cosr
We know that

X
2 sin?-
1-Cosx= 2

X
2 cos?=
1+cosx= 2

By substituting these formulae in the given equation we get
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X
| [tan?-dx
- 2

On simplification,

X
[ tan- dx
= 2

X
-2 lnlcos—l + c
= 2

sec T
5. —dx
J sec2x

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

We know

1
seCXx = —— ,sec2x =
= COSX COS2ZX

Therefore the above equation becomes,

1
mls X
= cos:zx

cos2x

= COSX

~ The equation now becomes

cos2x
[ dx
= COSX

We know
Cos 2x =2 cos’x - 1

“ We can write the above equation as

f 2cos®x—1 dx

= COSX

: |
_ J 2cosxdx— [ -

OSX

dx



WWW.GdIlgl'OSS.COl]l

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

= 2 sinx—J secxdx

(f secxdx = In|secx + tanx| + ¢

= 2sinx—log |secx+tan x| +c¢

cos 2x
6. - dx
J (cosx + sinx)
Solution:
Let

s O
COS 2.
I = / —dx
J (cosx + sinx)”

By substituting the formula, we get

: 9 . 9
COS™ & —SsSln x
= - dr

cos X + sin x)°

On simplification, we get

coST — Ssin
= / dr

cosxT + sinx

Putsinx+cosx=t
dt

= —SINX + COSX = —
dx

On rearranging

= (cos X —sin x)dz = dt

_"I—/i(‘h’
t
=In |t|+C

Now substitute the value of t, we get

= In |cosx +sinz| + C
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. / sin(z — a)
"] sin(x —b)
Solution:

To solve these types of questions, it is better to eliminate the denominator.

J- sin(x—a)
= sin(x-b)

Add and subtract b in (x - a)

sin(x—a + b-b)
= f sin(x—b) dx

f sin(x—b + b—a)
= sin(x—b)

Numerator is of the form sin (A + B) = sin A cos B + cos A sin B
Where A=x-b;B=b-a

sin(x—b) cos(b—a) + cos{x—b) sin(b—a)
| : dx
= sin(x—b)

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

— | cos(b—a)dx + [ cot(x— b)sin(b— a)dx
- cos(b—a) [ dx + sin(b—a) [ cot(x—Db) dx
As J cot(x) dx = In | sinx |

= Cos(b-a)x+sin(b-a)log |sin(x-b)]
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EXERCISE 19.9 PAGE NO: 19.57
Evaluate the following integrals:

log x
1. /
; T dx

Solution:
Assume log x =t

=d (log x) = dt

ldx = dt
— X

Substituting t and dt in above equation we get

- [t.dt

2
—+c
= 2

But t = log(x)

log” x

=)q+C

"log (1 + %
2. /—°( :) dx
xz(l + x)

Solution:
j 1
Assume log(l T ;) =

_d(og(1 +2)) =t

=t

o xdx = dt
=:‘1+— X
Y x Zdx = dt
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_1.d..

—= = dt
= x(x+1)

ds

= = —dt
= X(x+1)

~ Substituting t and dt in the given equation we get

- [ —tdt
- —Jt.dt

s + C
= 2

2
x
) o

Solution:
Assume 1 +Vx=t

=d(1+Vx)=dt

_dx = dt
=2vXx

1
=v/x

~ Substituting t and dt in the given equation we get

- [2t%.dt

= 22

2¢2
=k g
= 3
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Butl+vx=t
2(1+ %)
e

= 3 .

4, /\/1+eIeIdm

Solution:
Assume 1+e*=t

=d(1+e")=dt
= e'dx =dt
“ Substituting t and dt in given equation we get

_ [Vtadt

Butl+e*=t

2(1 +e¥)3/2

= ¥
=> 3 5

3 .
5. / Vcos?zsinxdr

Solution:
Assume cos x =1

= d (cos x) = dt

= -sin x dx =dt

—dt
= dx = sinx
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“ Substituting t and dt in the given equation we get

dt

sinx

. [ V2 sinx.
_ [t2.dt

=

][]

tsx +c¢

o w

Butcosx=t
3 ‘

——cos3 x +c
= 5 ;

e:l‘
o [
J (1+e%)2

Solution:
Assume 1+e*=t

|

=d(1+e)=dt
= e*dx =dt

~ Substituting t and dt in given equation we get
[=dt

= ¢2

- ft2. .08

-1
—+c
=g

Butl+e*=t

-1
=1+e¥

7. /cot.3 x cosec?® xdx
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Solution:
Assume cotx =t

=d (cot x) =dt

= - cosec?x.dx = dt

-d
e

= csclx

~ Substituting t and dt in the given equation we get

L, ]

[ 2esc?x.
— CSC

X

- [ —t3.dt

- —[t3.dt

Butt=cotx

—cot®*x

= 4

o+ G

{es)in_1 ;1'}2
8. / - dx

V1 — a2
Solution:
Assume sin “x =t

= d (sin "x) = dt

dx

= V1-x?

= dt
“ Substituting t and dt in the given equation we get
_ [etdt

= [e?t.dt
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2t

e

— +c
=5 2

But t = sin "x
1 win"1'x A .
=>§{' } Gk

1 +sinx

9. —_——d
J & —cosx *

Solution:
Assume x—cosx =t

= d (x—cos x) =dt

= (1 +sinx) dx =dt

~ Substituting t and dt in given equation we get
T

= J T2t

=2tV + ¢

Butt=x-—cosx.

= 2(x — cos x)Y2 + c.

dx

1
10.
[ V1 — z2(sin" ' x)?

Solution:
Assume sin x =t
= d (sin "x) = dt

dx

—
= v1—x“

= dt

“ Substituting t and dt in the given equation we get
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|
s T

Om integrating the above equation we get
=
LHgea,
= -1
But t = sin "!x

=1

= sin~1x

4+ £



WWW.Gdllgl'OSS.COlIl

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma >oiuuons for Class 12 Maths Chapter 19
Indefinite Integrals

EXERCISE 19.10 PAGE NO: 19.65
s /mZVm+2dm

Solution:
Letl = J-xzx,’x + 2dx

Substituting, x + 2 = t =dx = dt,

I = f(t— 2)2\/tdt
=3 ] = f(tz—dft + 4)4/tdt

H 3 1
=] = f(ti—‘lti + 4t§)dt

: th 8t§ 8t§
7 : 5 : 32 g

2 7 8 5 8 3
=>I=7(x+2)2—§(x+2)2+§(x+2)2+c

A 7 8 5 8 3
Therefore,fxz\,’x +.2dx = 7(x + 2)Z— g(x + 2)2 + —3(x + 2)8 + €

2

2, ——dx
/ wr — 1

Solution:

%2
Letl = f dx
Vvx—1

Substituting x- 1 =t = dx =df,

Now substituting the values we get
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_ f(t - 1)2dt

Vvt

Expanding using (a + b)? formula

I ft2+2t+1dt
—3 —
Vi

On simplification

3 1 |
=1 = f(ti -+ 25 F t_i)dt
On integrating we get

2 s 1 4 3
=g = gti+2t§+§t§+c
Again taking LCM

5 1 3
(ﬁti + 30tz + ZOtE)
15

2 1
=1 = EtE(Stz + 15 + 10t) + ¢

Substituting the value of t we get
2 1
= E(x—l)i(B(x— D2+ 15 + 10(x—1)) + ¢
2 i
= If= E(x—1)5(3(x2—2x + 1)2 + 15 + 10x—10) + ¢
By simplifying we get

il —(x 1)2(3x +4x +8) +c

Therefore, f dx = —(x— 1)2(3x +4x + 8) + ¢

53
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2
3 ——dx
/ V3x + 4

Solution:

Letl = f—dx

V33X + 4
Substituting3x+4=t= 3 dx =dt,
Substituting the values of x

)

dt
3Vt

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

; 1 rt2 + 16—8tdt
=] = —
27 VE

On simplifying, we get

1 3 1 1
= 1 1= ﬁ (t§—8t§ + 16t_§)dt

On integrating, we get

% 3
=] = 27[5té——tﬂ + 32t2]
5 16 3 1
=1 = E?[g(BX 4 4)3—?(3}; + 4)2 + 32(3x + 4)5] = &
iin— g (3x+ 4)2 —E(3x+ 4)§+ 2(3x - 4)%+ C
135 81 27 '
Thelefmef md

3x + 4 16(3 +4)§+323 +41+
el 2 B 2
= 135 % ) ke U

1 / 2r — 1 P
4. —_—————
J V(e —1)2
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Solution:
2x—1 q
x—1z"

Substituting x- 1=t =dx =dt

Let] =

Substituting the values of x
20t + 1) -1
=] = f ( ) dt
t2

Multiplying and simplifying we get

2t 4+ 1
=>I=f dt
t2

2 1
=>I=f(—+—)dt
t e

On integration

1
=1 = 2log|t| +¥+c

1
=]=2loglx—1| + — + ¢
gl | + §—

2x —i

1
(—X_—l)de = ZIOgIX—ll + X— 1=

Therefore, -r

5. /(2;1:2 +3)Vz + 2dx

Solution:
Letl = f(sz + 3)Vx + 2dx

Substitutingx+2 =t=dx=dt

Substituting the values of x in given equation, we get
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o f[z(t—z)2 + 3]VEdt
Expanding above equation using (a — b)? formula
=1 = f[2t2—8t + 8 + 3]ytdt
On simplification
o 3 X |

=] = f[ZtE—StE + lli]dt
On integrating we get

47 16 5 22 3

= ] = 7t2—?t2 +?t2 = I

+ 7 16 5 22 -
=1 = 7(x+ 2)2—?(x+ 2)z+?(x+2)z T C

4 7 16 5 24 3
-‘-J-(ZXZ + 3)Vx + 2dx = 7(x + 2)5—?(}{ + 2)z + ?(x +2)22+c
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EXERCISE 19.11 PAGE NO: 19.69

Evaluate the following integrals:
i 18 / tan® x sec? x dx

Solution:

Letl = ftan3xsec2xdx

Let tan x =, then
=sec’ x dx = dt

Substituting the values of x
=] = ft3dt

On integrating we get

t4
=l = =

4
Substituting the value of t we get

; tan® x )
=] =£ C
4
’ = tan*x

Therefore, | tan® xsec“xdx = 2 + c

Zh / tan x sec* x dx

Solution:

Letl = ftanxsec“xdx

The above equation can be written as
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=1 = ftallxseczxseczxdx

= |

ftanx(l + tan®x)sec’xdx

=1

[(tanx + tan®x)sec’xdx

Let tan x = t, then
=sec’ x dx = dt

Substituting the values of x

=] = f(t+t3)dt

On integrating we get

il
2l=s—+5FE

7 4

I tan® x - tan*x N
=T = C
2, 4
. tan’x  tan®x

Therefore, | tanxsec*xdx = > — 2 + C

5 / tan® = sec? = dz

Solution:

Letl = [tansxsec“x dx

The above equation can be written as
=1 = ftansxseczxseczxdx

Taking tan® x as common
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=1 = ftallsx(l + tan®x)sec®xdx
On simplifying
=] = f(taIlSX + tan’ x)sec’xdx

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

Substituting the value of x
=51 = f(t5 + t7)dt

Integrating we get

i
===+ =-+c
6 i

Substituting the values of t

: tan®x N tan®x .
=5 = c
6 8

3 tan®x tan®x
Therefore,ftan:’xsec“xdx — - + C

6 8

4, / sec x tan z dx

Solution:

Let]l = fsecf’xtanxdx

The above equation can be written as
=] = fsecsx(secxtanx)dx

Substituting, sec x =t = sec x tan x dx = dt
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=1 = ftsdt

On integrating we get
t6
=>1=—+c
6

Now substituting the values of t we get

; sec®x -
=] = C
6
. . sec®x
Therefore, | sec’x(secxtanx)dx = e + C

5. /ta115 & dx

Solution:

Let] = ftan5 xdx

The above equation can be written as
== ftanzxtaandx

Using standard formula

=1 = f(sec"’x — 1) tan®xdx
Splitting the above equation we get

=

ftaanseczxdx - f tan® xdx

=3

ftan3 xsec?xdx — f(seczx — 1) tanx dx

=1 = ftalﬁxsec?xdx—f(seczxtallx)dx - ftanxdx
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Let tan x = t, then

=sec? x dx = dt

=1 = ftgdt—jtdt + ftanxdx
I ¥ + log| | +
=] = ——— + log|secx c
4 2 &
tan*x tan’x
=) = - + log|secx| + ¢

4 2

tan*x tan®x

Therefore.ftansxdx = —
4 2

6. / Vtana sect @ da

Solution:

Let] = f Vtanxsec*x dx

The above equation can be written as
=1 = fv’mseczxseczxdx
Taking common

=] = f\;tanx(l + tan’x)sec?xdx

o

=3

A -
f(tanix + tanzx)sec-xdx

Let tan x = t, then

=sec? x dx = dt

1 5
=] = f(tf +t§)dt

WWW.Gdllgl'OSS.COlIl
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+ log|secx| + ¢
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On integrating we get
23 273

=1=-t3+=t2+c
3 7

Substituting the value of t

2 3 2 7
=n]l = §tan§x + 7tan§x + c

g = g 7
Therefore, | Vtanxsec*xdx = gtanix + 7tan§x + c
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EXERCISE 19.12 PAGE NO: 19.73
s /sin4 x cos® r dx

Solution:
Let

SHY = &

We know the Differentiation of SInX = COSX
dt = d(sinx) = cosxdx

dt
So, " cosx

Substitute all in above equation,

dt
. t*cos®x —
[ sin*x cos® x dx = / cosx

_ | t*cos?xdt
- | t*(1—sin%x) dt
_ [ t*(1—t?) dt

[ (t*—t%at

,{m-l

We know, basic integration formula, [x" dx =n+1 + c for any c2-1

4 _ 16 £
Ji* 1t = =+ ¢

Hence, 7

Put backt =sin x
1

: i .
" 5 =sin®x —=sin’x + ¢
[sin*xcos”xdx=5 7

2. /‘sin5 rdr
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Solution:
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}

= (sin®x—sin®x cos?x) dx

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

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

= [sin X dx —J sinxcos®xdx— [ sin®xcos®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 —J sinxcos*x dx— [ sin®x cos®xdx

_[sinXdx —J t?(=dt) — [ (sin*xsinx) t* dx

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

_fsinXdx +[t?dt) + [ (1-t7)t? dt

_fsinXdx + [t3dt) + [ (P —t*)dt

ta tz ts ‘(n+1
—coSX + — +—-—+c¢,.. el -
- 2 ' 3 5 (since [x" dx = n+1 +c foranyc # —1,

Put back t = cos x

3 @ 5
—cosX+ —+ —-—+¢
= 3 3 5
cos®x cos®x cos®x
—E£O0S X & + =3 -+ E

= 3 3 5



WWW.Gdllgl'OSS.COlIl

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

2 1 & 1
= —COSX + gcoss‘x—gcossx - c__[cosx—gcos3x + Zcos®x] + ¢

5 / cos’ x dx

Solution:
The given question can be written as

jcossxdx=Icossx cos?x dx

= [ €os®X(1—sin*X)dx (gince sin®x + cos? = 1}

| (cos®x — cos®x sin? x) dx

= [ (cosX ( cos?x) — cos®x sin? x) dx

= (cos X (1 —sin*x) — cos®x sin”x) dX fjnce sin’x + cosx = 1}
— [ (cosX —COSX sin?x — cos?® x sin? x)dx

~[cosXdx —[ 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
—[cosXdx —[ t>dt — [ cosxcos®x sin® xdx

— [ cos X dx —[ t?(dt) — [ (cos*x cosx) t* dx

— [cos Xdx —[ t?(dt) — [ (1—sin?*x)t* (dt)

_ [cos X dx —[ t?3dt) — [ (1 -t*)t? dt

—[cos X dx —[ t?dt) — [ (£ —t*)dt

. 3 ta tS
RE———— & —
= 3 3 5
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Put back t =sin x

3 3

sin®x  sin®x cos°x

R — —

3 3 5

. 2 a5 1 .. g
= SlnX—‘ESID X —SI~X T E
3

4, / sin’ x cos x dx

Solution:
Lletsinx=t

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

WWW.edllgl'OSS.COIll
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Put t = sin x and dt = cos x dx in given equation

[sin® x cos x dx = J tat

On integrating we get

-]

= ERIE

Substituting the value of t

sin®x

= 8

+ C
5. / sin® & cos® = dx

Solution:

Since power of sin is odd, putcosx =t

Then dt = -sin x dx

Substitute these in above equation,

] - o
[sin®x cos® x dx = J sinx sin®xt® dx

— [ (1 —cos?x) t°sinxdx
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_J (1—1t?) todt

_ [ (t*—t9)dt

On integrating we get

t? t9

= = ERHIC

7 o2

Put the value of t we get

1. 1
_;cos?x - gcosgx +c
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EXERCISE 19.13 PAGE NO: 19.79
.
Y R
J (a? — xz2)2
Solution:
Given

¢

J. * dx
(a>=x*) "

Putx=asin B, so dx = a cos 8 dB and 8 = sin"}(x/a)

Above equation becomes,

f%(acose de) | ey (acosB do)

=" (a%-a%sin?8)¥ (a%)(a%-a?sin2@)3/2

By taking a> common we get

/ 2 —(acos8 dB) = [sin?0« % de

=" (a%)3/2(a%-a2%sin20)3/ 8

_ [ d0 = [tan®0dd _ f(sec’0 — 1)do (s020-1 = tan%)
_[sec?0d6— [ 0d6 _tand + c— O
_tanB6-0 + ¢
Put 8 = sin™(x/a)
T

xr
e gy
— (v/a? — 2?) a

2 [ 4
") (a2 — x2)5 ‘

Solution:
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Letl = / L; dr
(a? — x?)”

Let x =asinf
On differentiating both sides we get
dr = acosfdf

i = f (a-gsiuTHcosé):de

E v - L ] -
a? — a? sin” 9)

. / a® sin’ Oc«f;s H'. 20
a“'(l sin” 0)

sin’ @
= do
f a? cos? @

. 1., /Lun 0 sec” OdO
as

Let

tan @ =t

Differentiating on both sides

sec’f df = dt

— 8(]:,? (t.ans ()) e

1 . .4 ZY}®
= — (t.au(sm — +c
8a* a
1 8
T
= - (t.an(t.'m : ’—)) P
Ba~ Vai -2
1 ( x )N .
= d ’ i
8a2 \ \/a? — 2
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EXERCISE 19.14 PAGE NO: 19.83

Evaluate the following integrals:
1
L [ e

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

1 1
o dx
ol = T

On integrating above equation using

X+a

+ ¢}

1 1
f ——dx = —log
A - 2a x—a , we get

=

a
1 1 =ik

= X 2(i)log[fg:] + E

b/ b

On simplification we get

i a+ bx

= 2ab a—bx

\.C

1
2. [ g

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

1 5 §
t— a-‘.

On integrating above equation using
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2 | 1 X+a
faz_xzdx B ZIOg X—a ) C}we get

—f:g dx = *?r)log[—%—]

On simplification

1 ax—b
= 2ab ax+b

1
3. ———
/ aZx? + b2

Solution:

=+ (€

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

On integrating above equation using

b
[ ——dx = itan 1( ) +c

x= +a”

We get

“f_—ﬁ" dx = 1:*‘!%@11_1[%] TC
+@ (5'. 2

By simplifying we get

1 1%)
_abta (b g i

2 — 1
4. / —dx
J x2 4+ 4
Solution:
Add and subtract 4 in the numerator of given equation, we get

J~’<+441f(\+4-)-1-1
= x2 +4 X2 +4

dx
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Now separate the numerator terms, we get

(x® +4)-5 ) P 3
=f x% +4 dX—f X2 +4 dx fx3+4

dx

On computing we get

Jax— [F—dx = [dx— 5[ —dx

x2 x2+4

j‘ 1
We know ¥ x2 +a°

_Jix—5]

b
dx = >tan~? (—) + c
a a

1
x2 + 2°

dx = x-5 xltan‘l(’—‘) + c
2 .
On integrating we get

x —2tan~! (5) + C
= 2 2

1
3. ———dx
/ v1+4+ 4x2

Solution:
- 1

letl= ~1+4x7

The above equation can be written as
f;

=" J1+(@2x)?

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

Therefore,
1 1 dt
g+ (2x)> 27 J1+¢2

1
We knowfmdX = log[x + V(a% + x?) + c}}

_slog[t + VI + 2] + ¢
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%log[Zx +V1 + 4&x?]) + ¢

-_— L
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EXERCISE 19.15 PAGE NO: 19.86

1
1. / dx
J 4x2 4+ 12x 4+ 5

Solution:
Let

I=[—

4x%+12x+5
Taking out % as common, then we get

1]‘ 1 q
=—] —Fdx
c ><2+3x+é

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

e e o
e zode (- () 4

2

The above equation can be written as

.
2D -3

2
Let
(X ¥ 3) - (i)
o dt

So, substituting the t values we get

o T
4] 12-(1)2

1 1 =1

lgl +c

L= a1 Bert
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1 1 X—a
[smce,fxz_—(a)zdx= F5 alog |x+ a| + c]

1 x—g—l
I=2log || +cC
“*2H 0 [Using (i)]
[ 1l 2x—1 &
“8 %+l €

1
2a / dx
J x2 —10x 4+ 34

Solution:
Let

1
I=[—1 —dx
x-—10x+34

1
= fx?— Tox+ 34
Adding and subtracting 5° to both sides

1
=fx2+2x><5+(5)2—(5)2+34dx

The above equation can be written as
JENTN

-l 8-

Lt =5 =1t __

= gix = dt

So, substituting the values of t we get

1
szt2+(3)2dt

1t _1t+
—3an (3) s
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| il X
since, | ————dx=—-tan"!|-)+ ¢
[ fxz + (a)2 a (a) ]

. PO

[=Ztan™" () +c [Using (i)]
I—lt —1(X_5 .

= gtan™ (—5—) +c

1
3. /—d;l:
J 14 2x— 22

Solution:

I=f[— _dx=[—1—dx

Let 1+x—x2 —(x%—x-1)

The above equation can be written as

.Y
B —(xz—x—l)x

Add and subtract % to both sides

1 r
=f 1 dx

a_x L _qqM
A —E—g—1 4]

The above equation can be written as

1

1
—J 3% 2\
V5 ; 1%~
((T) ‘( ‘2))
|I— i
1 %HX—%)
I= =log|-= +E
70 R N
2 2 2
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. f 1 . 1 1 |x—a|+
[since, - ‘X_Zxaog -y c]
. \,"§+2x—1+
=—log | =———| +¢
V5 gv’g—ZX-i-l
. \,@—1+2x+
=—log| =———| +¢c
\"g gv@-&-l—Zx

1
—1/ dx
J 2x2 —x —1

Solution:
5 )

2x%—x-1

Le’cI =} -

Taking out ¥ as common we get

1 1 dx
‘Ef o B_E
» 2

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

4

=lf : ds
Voo r @@ 3

The above equation can be written as

_1 1 q
_Ef(x 1)2_1 X
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L3
==X 3 log 3|+ ¢
2% ) (g Z
_ f 1 2 1 1 |X— a| 4
[since, = (2 X = T og e c]
g |2z
I=log — 32 =
“wEl 0 [Using (i)
f | |+
“3 %1l

o

1
; / dx
J x2 4+ 6x =13
Solution:
In the denominator we have, and it can be written as
X2+ 6x+13=x>+6x+3>-32+13
The above equation can be written as

_(x+3)?+4
Substituting these values we get

[ dx Nt~ dx

So, x2+6x+13 (x+3)%+22
Let x+3 =t

Then dx = dt

f ; dt 1t ‘1t+
z+22 20 2°°¢

1 1 X
[since, f mdx = gtan‘1 (5) + (]

1t g X
—tan
2 2

¢ B
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EXERCISE 19.16 PAGE NO: 19.90

Evaluate the following integrals:
sec™
].u —2 dil?
J 1 —tan“x

Solution:

f sec®x
1—tanZ?x

Let

lettanx =t..... (i)

= SeC7X gy = dt

So, substituting these values in given equation we get

: 1 1 |1+t|+ _ f 1 q 1 l |a+X|+
T ¢ [since, R TP | ]
1—110 |1+tanx &

T2 g 1-tanx [Using (!)]

et
. /—d:l:
; 1+62;1'

Solution:

— € dx = dt

So, substituting these values in given equation we get

I‘f dt
) (D)2 +¢2
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I=tan"'t+c

[si f a dx =tan™'x + (]

since, | ———dx =tan"'x+¢c
1+ (x)?

I =tan™ (") + ¢ [Using (i)]

cos T
3. [ 3 dx
sin“e +4sinax + 5

Solution

J' COSX

sin? x+4 sinx+5

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

= Cos x dx =dt
—f

Adding and subtracting 2° to the denominator we get

t2 +4t+5

dt
=ft2+(2t)(2)+ e 1 %

Above equation can be written as

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

= dt=du

I jdu
V)] uz+1

=tan"tu+c

1
since, ]| ———dx=tan"'x+¢c
[ f 1+ (x)2 ]

=tan~(sinx +2) + ¢ [Using (i), (ii)]
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el‘
4, / dx
] €% 4+ 5e* + 6

Solution:
X

&
LetI:f

e2¥t5e¥+6

So, substituting these values we get

1
I= f—zdu
w - ()

2

1 u—l
# 2
b= 1log 1

ZXE 11+§

1 1 X—a
i . e —_ +
R fxz — (a)2 - 2 X alog |x+ a| ‘

+E
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fesh |2u— 1 i

=108 2u+1 :
2(t+2)-1

[ = 5 .
26241 [Using (i)]
eX42

I=log ml € [using (ii)]

eS;r
5. /—daz
J 4efT — 9

Taking (}) as common we get

1 1

12 z_gdt
t
7

The above equation can be written as

I = a dt
2 tz_(g)z
2
S
1l t—5
I—% Ogt+—§ +€
2

1 1 X—a
[smce,fxz_—(a)zdx= T alog |x+ a| + ]
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- |2t—3 v
=08 |5ty 3l 7€
2e3%_3
1 7 R Ty
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EXERCISE 19.17 PAGE NO: 19.93
Evaluate the following integrals:
1
i | ——=
/ V2xz — T2 *

Solution:
s |

V2x—x2

Letl=f dx

The above equation can be written as

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

1
—f / dx
o —[x2— 2l 1)+ 12— 17]

On simplifying
1
=f dx
V-lx-1)2-1]

The above equation becomes

=f 1—(){—1)zdx

Let (x-1)=tand dx =dt

1
= —dt
So, f vi-t?
= sin~! t + ¢ [since f = dx =sin"'*x+c]
vi1—x2

I=sin"}(x—1)+c
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1
2. dx
/ V8 + 3x — x*

Solution:

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

% 3
8—(x?—3x+-—-)

4 4

Therefore

8 (x2 3x+9 9)
4 4

The above equation can be written as

_41(3)
=2 \*73

Substituting these values in given question we get

2

dx

fmd)(:f\/%_zx_%)z

Let x-3/2=t
dx =dt
1 1
f 41 2 de-_-f 2 at
O
=5 .8 +c
- Va1
2

1
[since f—dx =gin™ (ﬁ) +a)
v‘az — X2 a
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L3
-1 2
= SIn =
Va1
2
Y 3) "
= SIn %
V41
1
3. / dx
J /5 —4x — 2x2
Solution:
letl= ° 5—4x—2x2

Now taking out 2 as common from the denominator we get

|
= dx

J—z [x2+2x—g]

By adding and subtracting 1° to the denominator we get

1 1

42 \/—[x2+2x+(1)2— W?-3

dx

By computing
1

=E J_[ ]dx

%
A
(x+1) 5

1 J‘ 1 q
= — X

=

e f%—(x+ 1)2

Llet(x+1)=t

Differentiating both sides, we get, dx = dt
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J ( \II (E ) ) o

s X
[since dx = sin (—) £
Vaz —x2 a

X o B
sin~ =x(x+1) |+c

| =—
1'5 7

1
4. / dx
J V3x2 +5x+ T

Solution:
Let y 3x24+5x+7

Taking 1/v3 as common from the denominator we get

1J‘ 1 q

=— b

=

V3 #vz 5_ W
% +3>;+3

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

1
f = = dx
J Eh:  pEnE 7

x+2x(z)+(5) -(3) +3

The above equation can be written as
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1f 1 -

=— b e

V3 j( 5y _5
2TEl T8

lt( +5)—t

e X 6 =

dx = dt

2] "

V5
L 2
t(a)
1 P

—log|t+ [t2— @ +c[smcef dx=log X+ x2—a% |+
V3 6 VX2 a2

On simplification we get

I 11 +5+(+5)2 @24-
_/§ng6 X+ 2 I C

I 1l +5+ 2+5X+7+
—\Eogx bt |5 3|t C
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EXERCISE 19.18 PAGE NO: 19.98

Evaluate the following integrals:
H
1. / L
. \/:1:Z + a,:i
Solution:
1

= [ ———=dx

Let V3x2+5x+7

Taking 1/v3 as common from the denominator we get

| f 1 dx
N fxz L,
3 3
Now by adding and subtracting (5/6)* to the denominator complete perfect

square, we get

| 1

T GO

The above equation can be written as

=if ! -
e W W

lt( +5)—t
et \x+z)=

dx =dt
1 1

- ﬁ N (T)z dt

g
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1 V59 1
— -y R i —_— — Z. .
—\/_glog t+ ’t ( 6 ) +c[smcef = azdx—loglx+,/x a |+c

On simplification we get

2

I=ilog x+§+j(x+§)2—(E) +E

3 6 6 6

s +5+ LI
_\/§ogX6 x2+ =+l +c

The given equation can be written as

X X
——_dx = f dx
f\/x4+a4 V(x2)2 + (a2)?
Let x* =1t, so 2x dx = dt
Or,xdx=dt/2

X .k dt 1 1
Hence, IV’(XZP + (aiE Q@ f V2+ @222 2 f V2 + (a2)2 dt

Since f\f(x++a:")dx = log[x +\/(X2 o aZ) 38

1 1 i I
- L fm dt = ~ log(t + \/tz + ‘(32)2 il U

Putt = x?

=§ log(x? + /(x2)* + (a2)2 + ¢

=§ log[x? + Vx* + a%] + ¢

5902 T

2. dx
J o4+ tan® a
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Solution:
lettanx =t

Then dt = sec?x dx

sec?x i =f dt

Therefore, ~ V4+tan®x V22 4 ¢2

8l

—— dx = log[x + V(x% + a?) + c
Since, v (XZ + 32) g[ \’ ( )

=2 = log[t + VT2 + 27] + ¢

Hence, ¥ v22 +t2

= log[tanx + Vtan’x + 4] + ¢

el‘
3. —d=x
/ V16 — e2T

Solution:
let® =t

Then we have, & dx = dt

Substituting these values,

e¥ dt
—,—=2de = f TR
Therefore, ™ y16-e

Va2 g2

i |

or =4l 36
. = ,dx=sml(—)+c
Since we have, * va®—x* a

dt s . (ex)
- = + c
Hence, f L s pall - ] ‘

i / cos T d
J 4+ sin®

Solution:
Letsinx=t
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Then dt = cosxdx

Now substituting these values we get

f cOSX dX=f dt

Hence, = V4+sin®x V22 +t2

1
Since we have, ~ V(x* +a%)

[ =log[t + V& + 22] + ¢

o
V2% +¢2

dx = log[x + V(% + a®)] + ¢

Therefore,

_log[t + VtZ + 22] + ¢ = log[sinx + Vsin?x + 4] + ¢

g sinx P
J V4cos?z —1

Solution:

Let

2CO0s%k = %

Then dt = —2sinx dx

dt

sinxdx = ——

Or, 2

Then substituting these values we get,

- S X
J dx dt

3

Therefore, V4c0s™x-—1 2V(t2-12)

|

= .
Since, V'(ﬁxz—a?]dx log[lx +V(x“—a“)] + ¢

dt

1 i
= = —=lod|t+ VtZ2—1]| + ¢
Therefore,f 2V(t5-17) E [ . ]
On integrating we get

= —% log lZcosx + V4 coszx—l] + c
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T
6. —_——dx
/ v4 — x?
Solution:
letx?=t
2x dx =dt or x dx = dt/2

Now substituting these values in the given equation we get

7 dt
Hence,f et IZ(V’EB*Z)

1

-dx = sin™?! G) +

Since we have, * Va*—x?

dt : LR E
J+——= = csin 1(—) + C
s 2

1
T, / ; dx
J x4 —9(logx)?

Solution:
let3logx=t

We have d(logx) = 1/x
Hence, d(3logx) = dt = 3/xdx

or 1/xdx = dt/3

1 X = 3 | dt
Hence, x,/4-9(logx)? 3,222

1

. — X
_ — 7dx=51nl(—)+c
Since we have, ~ va*—x* a
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1 dt : R t
[-—=—= = =sin 1(;) +c
Hence, ~ 3y23-t2 3 2
Putt=3logx

1 [N 3logx
=§sml()+c=§sml(7g)+c

sin 8x
8. / ————dz
J V9 + sin® 4z

Solution:
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

VI + sm* f\/32 + t2

. —— i~ 10 X+\;[X2+a2)+c
Since we have, = V(x* +a%) el ( )]

=

= 2logt + ViZ ¥ 32 + ¢
Jaz+e2 4

= :t log[sin4x + V9 + sin*4x + ¢

cos 8x
9, / ‘ = dx
vVsin©2x + 8

Solution:
Let = sin2x

dt = 2 cos 2x dx

Cos 2x dx = dt/2
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* COS2X
dx

sin® 2x + 8 = eV + (2v2)’

n B

——dx = lo }({-i-\;"r}x<{2-+-a2 + c
Since we have, ” V" +3a%) el ( )]
= 2 dt/vV(t* + (ZV"E) = Elog[t + 1% F 8] + €

= ;log[t +Vt2 +8]+c= %Iog [sian + /sin?2x + 8] 176



www.edugross.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

EXERCISE 19.19 PAGE NO: 19.104

Evaluate the following integrals:
H
1. / dx
J 24+ 3z + 2

Solution:
Let

Wl

x24+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.

a4
As, dx

(x2+3x+2)=2x+3
“let, 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)-2
e f 2 o

xZ +3x+2
: | 2x+3 3 f :
o = 27 XEReT2 2 Y x243x+2

1f 2x+3 Bf 1 .
Let, l1=2" x2+3x+2 and ;=2 7 x2+3x+2

Now, | =13 —1; ....equation 1
We will solve I; and |, individually.
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1f 2x+3
As, lyj=2

x2 +3x+2

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

du
~ |y reduces to 29

Hence,

_gf— =-10gIUI +C

On substituting value of u, we have:

gloglx2 +3x+2|+C

Iy = .. Equation 2

3 1

= | —dx A .. ; :
As, =2 f x2+3x+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 use to solve the problem.

1)fx2_azdx=—log| |+Cii)fﬁdx=§tan‘l(§)+c

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

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

3 1
A

%2 +3x+2

c.v |2
3 1

3 dx
Sl f e @) 2 -6)

Using: a’+2ab +b?=(a + b)?
We have:

> [ dx

h=" (5)-G
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3 1 X—a
1 ——dx =—log|—| +C
I, matches with fxz-az " | =re
. B - A
3 : § (i)
- 10 —a214C
2 125 8| el [+ €
3 2x+3-1
= = | +C
==z 2x+3+1
2x+2 3 X+1
- lo | +E = =lo | +C ;
=l,=2 €| 2xea 2 08| oz ... equation 3
From equation 1:
l=lh—1
Using equation 2 and equation 3:
: 3 x+1
“log|x®+3x+2| + = log \—l +C
|=2 2 x+2

r+1
2./—d:13
J x2+=x+3

Solution:
x+1
| =f +3

2
K<

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.

Asli(x2+x+ 1)=2x+1
Slet, x=A(2x+1)+B
=Xx=2Ax+A+B

On comparing both sides
We have,

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

2(2x+1)—
I B f 2 2

x2 +x+3
1 2x+1 1 f 1
Sl =2 x24x+3 2 7 x24x+3

}J‘ 2x+1 i J‘ d
Let, iy =2Y x2+x+3 andly =2 7 xZ+x+3
Now, | =13 —1; .... Equation 1

We will solve |; and |, individually.

1J- 2x+1
Asli=2" xZ+x+3

Letu=x2+x+3=>du=(2x+1)dx

du
~ 1y reduces to 27 u

Hence,

—EIT =—log|u| +C

On substituting the value of u, we have:

ilog |x2+x+3|+C

=2 ...equation 2

1 1

= 'e—d% _— . .
As, I =2 ) x2+x+3  and we don’t have any derivative of function present in
denominator. .~ we will use some special integrals to solve the problem.

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

i)fxziaz x——log|—|+C11)f 2+azdx=§tan‘1(§)+c

Now we have to reduce |; such that it matches with any of above two forms.
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We will make to create a complete square so that no individual term of x is
seen in denominator.

1 J‘ 1
s |2 =2 Xz +x+3

1 1

a = dx
=" ffxzﬂ%) x+(2) 1+3-(3)

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

= f dx

(s3) + (‘:*)

I2=

N . W (E)
I, matches with f x2+a2dX a tan a &

51 _)tan‘l( l)+C}

1 1 [2x+1
- dn —_— .
=y [3=v11 Vi1 ... equation 3

From equation 1 we have
I=l—1

Using equation 2 and equation 3:

= loglx +x+3|+ —~ tan ‘1(2’,‘11) +C
= Vi1 Vil

r—3
3./ dx
J 2 4+2x —4

Solution:

Let ]| = —f x2+2x—4
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As we can see that there is a term of x in numerator and derivative of x? is also
2x. So there is a chance that we can make substitution for x* + 2x—4 and | can
be reduced to a fundamental integration.

As, d_(x +2x—4)=2x+2

S let,x—3=A(2x+2)+B

=X—3=2Ax+2A+B

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

[ Z(2x+2)-4
Hence, | =" x*+2x-4

1 2x+2
. — P - 4f
Sl =2 x2aox— 4

\c2+2‘c 4
1f 2x+2 f
Let, l; =27 x®+2x-4  and l; =" x®+2x—4

Now, | =1; — 4l; ....equation 1

We will solve |; and |; individually.
}'f 2x+2

As, |y =27 xZ+2x—4

Letu=x2+2x—4=>du:(2x+ 2) dx

du
“ |1 reduces to 27

Hence, |1 -Ef_ ~ 2 loquI Wik

On substituting value of u, we have:

% log|x?+2x—4| +C

Iy = .. Equation 2

As, | = e ‘c2+21c—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)fxziazdx——logl |+Cii)fxzia2 =§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.

1
f‘(2+2‘(_4 =1, =f{x2+2(1) x+(1)%2}-4—(1)2 dx

Using a2+ 2ab + b’ = (a + b)?

We have:
1
—  dx
- rereares
1 1 x—a
I, matches with fxz—az = 22108 | _r "R
= x+1—/5
Sl =2vs x+1+V/5 .. equation 3
From equation 1 we have
I=1,—4l,
Using equation 2 and equation 3:
1 5 a1 4V, 1 x+1—/5
(o log|x* + 2x — 4| 4(2\’,510 - ) +€
1 5 Vo 2 x+1—V/5
=2 logx™+ 29 4| v'slog x+1+V5

20 — 3
4, / dx
J 246+ 13
Solution:

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

Asd.(x +6x+13)=2x+6

“let, 2x—3=A(2x+6)+B
= 2X—3=2Ax+6A+B

On comparing both sides

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

f (2x+6)— 9
Hence, | = *c2+61(+13
2x+6 1
I —ix=8]-——
o ] = 1(~+61<+13 x2+6x+13

J‘ 2x+6 J- e
Let, I, = \<2+6'<+13 and I = x®+6x+13

Now, | =1; —9l; .... Equation 1

We will solve |; and |, individually.

f 2x+6
As, |1 = w2+6x+13

letu=x2+6x+%3=>du=(2x+6] dx
u
~ |1 reduces to u

Hence, |1 = f__ loglul Ea

On substituting value of u, we have

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

As, | = | x2+6x+13 and we don’t have any derivative of function present in
denominator. .* we will use some special integrals to solve the problem.



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

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

i)fxziazdx=—log| |+Cii)f - dx=§tan‘1(§)+c

xS-gf
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.

B b

1<“+6*c+13

1
== f {x2+2(3) x+(3)%}+ 13 —(3)2

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

i
We have |; = f (x+3)2+ (2)2

R o B g f)
I matches with Ix2+azdx R tan (a +C

T) i I equation 3
From equation 1

I=1;-9l

Using equation 2 and equation 3:

_loglx? + 6x+ 13| — 9 2tan™* (*2) + C

I _log|x* +6x + 13| - gtan‘ (Ha) +C

r—1
5./ dx
J 3x2 —4x + 3

Solution:
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Let| = —f 3w2—4‘<+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, ¢(3X —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
—4A+B=-1=B=-1+4A=-2/6=-1/3

Sex-a)—
f g e B

Hence, | =~ 3x?-4x+3
i 6x—4 f
Sl=e 3x2—4x+3 3x2 4~<+3
1 f 6x—4 f
Let, Iy =67 3x®-ax+3  and lp=3" 3x2-4x+3

Now, | =1; — |, ....equation 1

We will solve |1 and | individually.

f 6x—4
As, |1 =67 3x®—4x+3

Letu=3x2—4x+3=>du=(6x—4)dx

du
“ |1 reduces to 67 u

Hence,

_gf—=—1OgIUI+C

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

l1 ...equation 2

7 1

- ———dx —_— : :
As, |, = 3f 3x2-4x+3  and we don’t have any derivative of function present in
denominator. .* we will use some special integrals to solve the problem.

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

i)fxziazdx=—log|—|+Cu)J‘ 2+32 =§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 the denominator

-f

. I —‘(+1

{on taking 3 common from denominator}

1 1

= - dx
Sy {1("—2(—)1(+()}+1 -(3)

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

J—=

We have |; = ( a) +(?)2

dx

-t ()
I, matches with fx2+azdx a fan a T

1
;ltanl( )+C
2 ?

c.n |2 = 3

p =g-tan™* (E2)+c= otan™ (22)+c

V5 'E ...equation 3
From equation 1:
I=lh—1I

Using equation 2 and equation 3:
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3Ix—2
V3

i i e |
=610g|3x 4x + 3| Bv,gtan ( )+C
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EXERCISE 19.20 PAGE NO: 19.106

Evaluate the following integrals:

2
1
1. /ﬂdm
. r2 — o

Solution:

R(x)
-+b\+c

P(x)
Expressing the integralfax2+bx+c x=[Q)dx+ ]

x2+x+1
—dx
(x—1)x

2x+1 q
:I(—(x—l)x+ 1)dx

2x+1 _
=>f(x—1) Ildx

J' 2x+1
(x—1)x

Consider

By partial fraction decomposition,

2x+1 A B

= -
=>(x—1)x x—1 x

= 2X + "= Ax + B(x=1)
=2x+1=Ax+Bx—B
=2x+1=(A+B)x—B
“B=-landA+B=2

YA=2+1=3

= - — =
Thus, G&-1x =x1 x
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= 3[ dX J- dx
Con5|derf._

Substitute u=x—1 - dx =du.

| 1
=>f dx=f—du
x—1 u

f;tdx =log|x| + ¢

We know that

1
fadu = loglu| =log|x — 1|

Then,

=>3J-X_ dx — f dx = 3(log|x {1]) — f dx

= 3(log|x — 1]) — log|x|

f 2x+1

(K_l)“dx = 3(loglx — 1]) — log|x|

Then,

fzx+1 f1dx—3(1 x—1]) —1 ||+f1d
s Ien ~ = 3(log|x oglx X

We knbw thatthd dX=x+c

fzx+1dx+f1dx—3(l g — 1) — dopd] + 2+
dIF = = 3(log|x oglx| +x+ ¢

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

x2—x

¢
—1
2,/$dm
J x24+x—6
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Solution:
. fxz +x—1
Consider x2+x—6
P(x) R(x)
' . ix = X)dx + | ———dx
Expressing the integral I ax?+bx+c J Qo) / ax2+bx+c

letx*+x—1=x*+Xx—6+5
f}<2+x—1dX fx2+x—6+ 5 e
=N —e e =
X2+x—6 X2+xXx—6 X2+Xx—6
f( = +1)dx
) \x2+x—6
5[( . )dx+f1dx
B X2+ X—6

f;

x2+x—6

Consider

Factorizing the denominator,

1 1
—dx = f dx
=>fx2+x—6 (x—=2)(x+ 3)
By partial fraction decomposition,

1 A 1 B
= ——
xa2)(x43) -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)
And 3A-2B=1...(2)
Solving (1) and (2),
2x(1)>2A+2B=0
1x(2)>3A-2B=1
5A=1

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

=1/5+B=0
~B=-1/5

1 _ 1 _ 1
Thus, (-2)(x+3) ~ 5(x-2)  5(x+3)

1 1 5 i )
" 5)x-2 5) x+3

letx—2=u—>dx=du
Andx+3=v—>dx=dv.

1J’1d 1J’1d
=—| — —— | -
5 uu 5 VV

We know thatf;_lcdX = loglx| + ¢

~ loglul — ~log]v]
= cloglu| — cloglv

1l | 2| 11 |x + 3|
= — —_— —_——
5ogx 5ogx

i |
= g(loglx —2| —loglx+ 3|)
Then,

1 1
:5.[()(_2:(——6)(1)“_[1(1)(:5(g(108|X—2|—10g|x+ 3|))+f1dx

e kndw that J 1 dx=x+¢

= (loglx — 2] —loglx+ 3]) +x+c

Mg
=22 4x = —loglx + 3] +x +log|x — 2| + ¢

x2+x—6
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(1 —?)
> / xz(1 — 2x)
Solution:

1—x*
Given v= f (1-2x)x

f x2-1
Rewriting, we get © x(2x-1)

[ mdx = [ Q) dx + [ 7 P —dx

axZ+bx+c axZ+bx+c

Expressing the integral
f x?—1 dx—f( Xx—2 +1)d
= x(2x—1) ) \2x(2x—1) 2 -
pit f i N f 1dx

T 2) x(2x—-1) 2

x—2

Consider = x(2x-1)

By partial fraction decomposition,

XxX—2 A B

-— == +
=)x(2x— 1) x 2x-1

=>x—2=A(2x—1) + Bx
=X—2=2Ax—A+Bx
=Xx—2=(2A+B)x—A
“A=2and2A+B=1
“B=1-4=-3

x-2 2 3

= —
Thus, x(2x-1) x 2x-1

:]E— - dx
(x 2x—1)

2 [Lax-s [ L ax
e 4 2x—1
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J=
Consider - x

1
We know that f;dx = loglx| + ¢

1
= f;dx = log|x|

[ ——dx

2x—1

And consider

letu=2x—1->dx=1/2du

f 1 dx—lfld
> 1Em=l Rla

f%dx = log|x| + ¢

We know that

loglul 10g|2x—1|
2 fu

2
Then,
fx_z dx—zfldx 3f g
T ) xx—-1) T % 2x —1
log|2x— 1
— 2(loglx]) — 3 (Ogl+')
Then,

fxz_l ), 1f X—2 dx+1f1dx
= x(2x—1) x(2x— 1)

1 log|2x — 1|
=3 (z(loglxl) -3 (T)) 5 f 1dx

We knalv that J 1 dx=x+c¢

3log|2x — 1|
loglx| - —— —+2
= log|x| 2 2
I 1 —x? - '3;10g|2:~:—1|_'_1 ||+X+
T ) a—2x ™ T 4 R g
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2
1
4./ A o dx
J 2 —5x + 6

Solution:
2x-5

Consider = (x*-5x+6)

|

L u=x%?-5x+6->dx = du
et 2x—5

2x—5 dx_fo—S 1 d
Tl xr—sx+6) u 2x—5 0

1
=f—du
u

;
We know thatfidx = loglx| + ¢

1
= Jadu =log|u| = loglxz — 5x+ 6}

1
Now consider f x2—5x+6

1 1
——dx = f dx
ﬁ]x2—5x+6 (x93)(x=2)
By partial fraction decomposition,

1 A " B
= =
x-AS@-2)Ww—3 x-2

=1=A(x—2)+B(x—3)
=1=Ax—2A+Bx—3B

=1=(A+B)x—(2A +3B)
=A+B=0and2A+3B=-1

Solving the two equations,

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

B=1

“B=-landA=1

=}f(x—z)l(x— Z)dxzf(x—ls_xiz)dx
- [ia- [ i

1
Consider / x—3

letu=x—3 >dx=du

1 1
=>f—dx=f—du
Xx—3 u

1
We know that / Lax= loglx| + ¢

1
= Jadu =log|u| = log|x — 3|

1
Similarly IE

letu=x—2 > dx=du

1 1
=>f dx=f—du
X u

f%dx =logl|x| + ¢

We know that
1

= fadu =log|u| = log|x — 2|

Then,

1 1 1 1
=>fx2—5x+6dx=f(x—B)(x—Z)dX=fx—BdX_fx—zdx

= log|x — 3| — log|x — 2|
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J‘ X= 1 q 1 2x— 5 q +3J‘ 1 q
= | ————dx == S = § ——————
x> —bx-+56 2) (x*—5x+6) 2J x5 —5x+6

i 1 . _— ,
= (loglx? — 5x + 6]) + 5 (loglx — 3| — log|x—2|)

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

Then,

fxzﬂ d 5f 51 d+f1d
I T e =Bt =

We know that ] 1 dx=x+c

sf—x— =3 +f1d
= X i X
x*—bx+6 = "
5log|x? — 5x + 6| ¥ 15loglx — 3| 15loglx — 2|
B 2 2 " 3

5log|x — 2|log|x— 3 15log|lx — 3 15log|lx— 2
_ 5log] 2Igl e gl2 | g; | o gy

=x—5loglx— 2|+ 10loglx — 3| + ¢

g et g ol

x?+1
al= | —— dx=x-— 3] 4 55— 2| 4
I fo — 5x+6dx x—5log|x— 2|+ 10loglx— 3|+ ¢

[
5 dx
J x2 4+ T7x + 10

Solution:

I = f =3 X
Given 2 +Tx+10

Rix)

axZ+bx+c

P(x) o e
Expressing the integral I ax®+bx+c dx = [Q()dx +

f x? = j —7x—10 —
a0 ) o U
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j‘ 7x + 10 x j’ id

T &
f Tx+10
Consider ¥ x2+7x+10
7 29
ot 25 T l0E=S (2x+7) =7 and split,
7x+ 10 7(2x+ 7) 29

Al O i S 2.

x4+ 7E+10 Ax*4+Tx+10) 2{x*+7Tx+10)

7 2x+7 29 1

= R
fo2+7x+1ox 2 ) x2+7x+ 10

f 2x+7
Consider ¥ x®+7x+10

u=x24+7x+10 = dx = ——du
Let 2x+7
f 2x+7 q J’2x+7 1 q
= X = u
(x%2+ 7x+ 10) u 2x
1
= | —du
u

We know that I idx = log|x| + ¢

1
= fadu = log|u| = log|x® + 7x + 10|

1
. ——dx
Now con5|derf X2 +7x+10

1 |
- dx = f d
=>fx2+7x+10 )l x 2+
By partial fraction decomposition,

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

=1=A(x+2)+B(x+5)
=1=Ax+2A+Bx+5B
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=A+B=0and2A+5B=1

Solving the two equations,

=2A+2B=0

2A+5B=1

-3B=-1

“B=1/3and A=-1/3

i f(x+ 2)1(x+ e f (3(; oM 3(; 5))dX

1 ld+1f1d'
T3 x+2% 73 ) x+5%

: |
. —dx
Consider f x+2

letu=x+2->dx=du

1 1
=>f dx=f—du
X2 u

f%dx = log|x| + ¢

We know that

1
= fadu = log|u| = log|x + 2|

[ dx
Similarly & x+5

letu=x+5->dx=du

1 1
=>f dx=[—du
X+5 u

f‘—l\_dx =log|x| + ¢

We know that

1
= fadu = log|u| = log|x + 5|
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Then,

f 1 dx—f 1 . lfldx+1f1dx
)+ ix+100 " ) Gx+rE+5) T 3)x+2973) x+5

3 —log|x + 2| " log|x + 5|
B 3 3

Then,
] 7x+ 10 7] 2x+7 29 1

x24+7x+10 2

X2+ 7x+ 10 2 Jx2+7x+10

7 29 —log|x+ 2| loglx+5
=§(loglx2+7x+10|)—7( g|3 I+ gl3 I)

7log|x?+ 7x + 10| 29loglx+ 2| 29log|x + 5|
N 2 d 6 6

Then,

f x? e f 7x + 10 dx+f1dx
= | ————— = = ] ——————— -

X2+ 7x+10 X2+ 7x+10

We know thatJ 1 dx=x+c

f 1+ 10

x%4Tx 4+ 10dx+f1dx
—7log|x?+ 7x+ 10| 29log|x + 2| . 291log|x + 5| -

2 6 6

B —71og|x + 2|log|lx+ 5| 29log|x + 2| +29loglx+5| -
B 2 6 6
B 25log|lx + 2| 4loglx + 5|

= + X+
3 3

x? 25loglx+ 2| 4loglx+5
.-.1=f _ 25logix+2|  4loglx+5]

X+c

X C

mean T L 3 3

ETE



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

XERCISE 19.21 PAGE NO: 19.110

Evaluate the following integrals:

x
| / dx
J Vz? + 6z + 10
Solution:
I - X
Given . VX2 +6x+10

f—qu dx
. f—
Integral is of form ~ Vax®+bx+c

_2 {2 rap2
Writing numerator as px+q=2 {dx (ax”+ bx + C)} M

= px+g=A(2ax+b)+p
=X=A(2x+6)+
“A=1/2andp=-3

Let x = 1/2(2x + 6) — 3 and split,

X 2x1+6 3
| ax= | ( - )ix
VxZ+ 6x+ 10 2Vx24+6x+10 VxZ2+6x+ 10

Xx+3 1
= dX—BI dx
VxZ+ 6x+ 10 VvxZ+6x+10
x+3

Consider ~ vx2+6x+10

u=x24+6x+10 > dx = ——du
Let 2x+6

J’ x+3 dx f 1 d
= = | —du
VxZ+ 6x+ 10 2\u

_1J‘1d
e \/ﬁu
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fxdx = E 4
We know that n+1

f—du=%(2dﬁ)

=yu=4x2+6x+10
1
Consider ~ Vx%+6x+10

1 1
dx=f dx
VX2 + 6x+ 10 JE+3)2+1

letu=x+3 >dx=du

1 1
:’fmd":fﬁd“

dx =sinh™x+c

We know that =~ vx®+1

1
mdu = sinh™*(u)

=sinh™}(x + 3)

Then,

Xx+3
f f dx—sf dx
\/x2+6x+ 10 VxZ+6x+ 10 VX2 + 6x+ 10

= Jx2+ 6x+ 10 —3sinh ™ (x+ 3) + ¢

X
dx = \/x2 + 6x + 10 — 3sinh 1 (x+3) + ¢
VxZ+ 6x + 10
5 2z 4+ 1
' vzt 4+ 2z —1

Solution:
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2x+1
o I= [ ———dx
Given VxZ+2x-1

| pxia g
Integral is of form ~ Vax®+bx+c

Y LI
Writing numerator as px+q=2 {dx (ax™+bx+ C)} i

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

Let 2x + 1 =2x+ 2 — 1 and split,

2x+1 i f( 2x+ 2 1 )dx
= = —
vxZ2+2x—1 VX24+2x—1 Vx2+2x—1

x+1 1
= dx—f dx
VxZ2+2x—1 Vx2+2x—1
x+1

Consider ~ vx%+2x-1

|

Le,[u=xz+2x—1—>dx=2x+2du
x+1 1
- | = a
:lfidu
2) yu
fx“dx=xn+l+c

We know that
1 1 1

=>§fﬁdu=§(2\/ﬁ)

=yu=4x2+2x-1

g i
Consider ~ vx?+2x-1

n+1
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1 1
= —dx=f dx
fvx2+2x—1 JE+1)2—2

x+1
u=-—= - dx = 2du
Let V2

_

f - q f =3

= X = i r—— | | |
JIEF1)—R vaut—2

1
= | ———du
fvu? -1

T 1.
We know thatf \,"x:_ldk =cosh™'x+c

1 _
=5 ffdu = cosh™*(u)
vuc—1

X+ 1)
V2

J‘ P R ol | q Zf k41 q f 1 q
= ——x = X — b
Then, VxZ2+2x—-1 VvxZ+2x—-1 vxZ+2x—1

e T K+ 1
=2yx2+ 2x— 1 —cosh 1( )+c

= cosh™ (

V2
2x +1 ) L
o= dx=2‘xz+2x—1—cosh_1( )‘*‘c
VxZ+2x—1 hd i
r+1
) dx
J V4+ 5z — 22
Solution:
: = .‘-L—lndx
Given J 4+5x—x2
%dx

Integral is of form = Vax*+bx+c
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Writing numerator as P = A{i (ax® + bx + c)}+
=px+qg=A(2ax+b)+p
=x+1=A{-2xX+5)+
A=-1/2andp=7/2
letx+1=—1/2(-2x+5)+7/2

J‘ x+1 _J‘( —2x+5 . ¥ | )
v=x2+5x+4 J\2y=xZ+t5x+4 2/—=x2+5x1tl

j' —2E 4B dx+7f 1
2) yxZ+5x+4 2) y—=x2+5x+4
—2X+5

Consider ~ v —x*+5x+4

u=—-x’+56x+4-dx= du

Let —2%+5

—2x+5 f d
= — | Addu
\/—x2+5x+4

!‘l X
+ C
We know that f n+1

-- f —du = —(2v&)

= —2Jx2+6x+ 10
1

. —y——dx
Consider = v —x*+5x+4

1 1
\/—X2+5X+4 J 5 2 41
2 4

2x-5 [41
u="r - dx =du
Let Va1 2
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V41
=>f dX=fﬁdll
5 4 ! p [— u-=
II o +%1 ”

1
= f:dll
vl —0

-1
We know thatf dx =sin™(x) + ¢

f 1 (2X— 5
= du = sin ( — )
vV [1—u? V41

Then,

x+1 1i —2x+ 5 4 1l
=], = dx=—J — dx+—f, dx
V—x2+5x+4 2) V—x2+5x+4 2) y—x2+5x+4

- 7( . _;({2%—5
—x¢+5x+4+—(sm‘ ( —— ))+c
2 | W41 /

] 2+ 1 — o'l AE—B
---I=J dx=—\‘-‘—x~'+5x+4+§(sm‘l( _))+c

V—x2+5x+4 V4l /.
4 ' 6r — 5 /
4. K
J V3x? —5x +1
Solution: i
Given y 3x“—5x+1

23
Integral is of form = vax*+bx+c

d . ) .
Writing numerator as P~ +q=A {E (ax”+ bx + C-)} v

=px+qgq=A(2ax+h)+p
=6X—5=A(6Xx—-5)+N
SA=landp=0
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du

u=23x2-5x+ 1->dx=—
Let 6X—3

6x—5 1
=>f e dij—(_dll
V3xe—56x+1 Vu

N+l

x"dx=>—+c¢
We know thatf n+1

1
=5 f?du = (2yu) + ¢
yvu

=23x2—5x+ 1+c

6x—5 ! =
.-.I=J-f = i =2y3x2—Bx+1+¢
v3x¢—5x+1

i / 3z +1 d
5. r
J /b — 2z — x*

Solution:
3x+1
. ] = f —— %
Given v —XT-2x+45

B o S
Integral is of form = Vax®+bx+e

d 2
Writing numerator as PXTagM {E (ax” + bx+ C)} =i

=>px+q=A(2ax+b)+p
=3x+1=A(-2x-2)+p
sh=-3f2andu=-2

ket 3x+ 1=—(3/2) (-2x—-2)} -2

3x+1 —~ i —2) 2
:'»J- — dx=f( — ——— )dx
Vv—X¢—2x+5 2vV—X2—-2x+5 V—xX2—2x+5

x+1 1
=3f — dx—zf { dx
V—x2—-2x+5 V—x2—-2x+5
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x+1

5 ;dx
Consider © v —x*-2x+5
u=-x2—2x+5-dx=——du
t —-2x-2
J‘ X+l d f 1 2
= X= | ——=du
V—x2-2x+5 2\u
| &
=——| —du
2) Ju
i . xn+1
We know thatfx dx = n+1 e
171
= —— | —=du=—(Vu
> [ Fau=-(®)
=—J—x2—2x+5
% %dx
Consider © v —x*-2x+5
q
=> f = f d
wf—X‘—2x+5 N (x+ 1)2
x+1
u=— dx = veédu
Let V6 i \/—
- [t e
g s — (U
V6 (X+ 1)‘ V6 — 6u?
= —du
f Vv1—u2

B e i
We know that I dex =sin" (x) +

Xx+1
du = sin? ( )

i ¥
f\’l—u? V6

Then,
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Ix+1 x+1 1
=>f dx=3f dX—Zf dx
V—x2—-2x+5 V—x2—-2x+5 V—x2—-2x+5

=-3/-x2—2x+5-2 (sin‘1 (E)) +€
3

ax 41 x+1
--I=f dx=—3J—x2—2x+5—Zsin‘1( )+c
V—x2-2x+5 V6
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EXERCISE 19.22 PAGE NO: 19.114

Evaluate the following integrals:

dx

1
o "
J 4cos?x 4+ 9sin“x

Solution:
: §
S .
Given 4cos?x+9sin?x

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

I J‘ 1 2 f sec?x
— = - —
4cos?x+9sin?x 4 +9tan?x

Putting tan x = t and sec?x dx = dt, we get
I f dt 1]‘ dt
= — —_ —
4+9t2 9 L; 42

R e dad
We know that f 32+x2dx - atan (a) tc

1 dt 1 1 / N
=)§ é+t2—§x?tan ? + e
9 3

1ta _1(3t)+
= — NG -~ JNRC

6 2

1ta _1(3tan)<)+
= —tan o
6 y.

¢ ] 1 dx 1t il (3taulx)+
A1 = = —tan C
4c0s?x+9sin?x 6 2

1
2. [ 3 dx
J 4sin“x 4+ 5cos?x

Solution:
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1

. [=]———i%
Given f 4sin? x+5cos?x

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

: f 1 5 f sec?x 3
4sin?x+ 5cos?x 4tan?x+ 5

Putting tan x = t and secx dx = dt, we get

dt 1 dt
2+ ()

dx = Ztan? (3) +c
a a

J‘ 1
We know that ¥ a2+x2

1 d 1 1 [t
= — s—=—X—tan™'| = |+ ¢
e+ (3) 4 8 ¥s
4 2 | 2
1 : _I(Zt)+
=——tan"‘|—| +¢
2\,@ \,"'g
1 — (2tanx)+
=——tan C
2\,"3 \,’fg
i f 1 q 1L —. (2t311X)+
w] = X = ——tan C
4sin?x + 5cos?x 245 V5

g ]
5 4 / e ———
J 2+ sin22x

Solution:

b= [—2

A &
2+sin2x

Given

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

2 2
= fZ + siandx - f 2+ 2sinx cosxdx
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f |
— - X
1+ sinxcosx

Dividing the numerator and denominator by cos?® x,

1 sec?x
= _ dx = = X
1+ sinxcosx sec?x + tanx

Replacing sec? x in denominator by 1 + tan? x,

sec?x sec?x
=> - X = dx
sec<X +tanx 1+tan?x +tanx

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

J‘ sec?x J‘ dt
tancx+tanx+1 M o T ol |

=f dt
(+3+ (D)
1

1 s B a3 :)
We know that f aZ+x2 dx = atan (a T C

dt & N
=>f 2 __2=V—§tan o
Ay — —
(t+5) +(?) 2 2
2 o s (2t+ 1)+
= —tan C
V3 V3
: f 2 2 _1(2t+1)+
&= —_— =— 1 '
2 + sin2x V3 - V3
:étan 1(2tani+1)+c

cos @
4, / dxr
J cos3x

Solution:
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J- COSX
cos3x

Given

f COSX ix J‘ COSX dx
—1 —
cos 3x 4 cos3x — 3cosx

1
= | —dx
f4coszx—3

Dividing numerator and denominator by cos?x,

f 1 5 f sec?x S
== | — = =
4cos?x—3 4 — 3sec?x

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

f sec?x J‘ sec?x

=

4 — 3sec?x 4—-3—3tan?x
f sec?x -

) 1-—3tan2x

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

f dt 1f L
“J1-3t2 3)1_p
3

1 o §
We know thatf.aZ—xzdx ol

a+x

a—x

f dt : : | T+t -
oy =—X ) C
S AN R
v3

1 1 ‘1+\/_t N
- 0

V3 Cl1= 3t

1 . ‘1+\/§tanx N
= ) C

03 & 1—+/3tanx

i J‘cosxdx 1 ; ‘1+\/§tanx "

cos 3x 23 gl—\/gtanx
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EXERCISE 19.23 PAGE NO: 19.117

Evaluate the following integrals:
1
1. [ — i
J B +4cosx

Solution:

[ = f - X
Given S+4cosx

1—tanz‘—f

COSX = —%

We know that A

[ ettt = | iy
= | =—iX = +— dx
54+ 4cosx 1—tan2>
s+4(5)

1+tan?s

f 1--fan"-
= : > —dx
- (1 +ian* S) + 4(1— tan? %)

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

1 + tan? sec”-
=>J = dx = J‘Z—\L X
1 + tané- + 4(1 —~Q@nz-) tan®- +9

-
&

NI'A

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

sec’> 2dt
" xzf

tan2 ©1+9
[ L
o t24+9
1 1
We know that-[ dg tan ( ) P

zj~ — 2(1)t ‘1(t)-+
B R R vV A 7 R
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2 tanax/2
= —tan"! —/
3 3

1
2, /—,da:
5 —4sinx

Solution:

A
. I =
Given f S5—4sinx

. 2tan =
sinx = %
We know that A

1 1
==’fS—tlsinde=1‘5_4( 2tans )dx

1 | +tan2§

—f 1+ tan = 5
- 5(1 +tan2§)—4(2tang)

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

f 1 +tan?- 3 f seczg y
= X = X

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

f sec- e f
= X X o = . . e
5+5tanz‘£—8tan5 5+ 5t2— 8t

2 LN
R a1 £5
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[ —dx = “tan™! (—) +c
We know that 7 a2+x? a a
2 1 2f 1 " Lo
= g nZ 2 dt = g = |tan 3 +cC
(=3 +() : :
5 5

2 . (Stanz/2 — 4
= —tan
3 3

1
3. /-—.da:
J 1 —2sinx

Solution:

1
Given I= f 1-2sinx

sinx =
We know that B

1 1
=)J-l—ZSinxdxzf 2tan; fix
1—2(—L)

—J 1+tan”- s
~J1(1+tan2%) - 2(2tan?)

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

J 1 + tan?> J- secz}—Zc
=3 dx = dx
(1+tan22) z(ztanf) 1+ tan? — 4tan;
2 2 2

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

J‘ secC E dx J‘ Zdt
= e §—F
1+tan2’—2‘—4tan§ 1+t2— 4t

1
=2 =————=ik
ft2—4t+1
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. S S
(t—2)2 - (V3)

+E

1 1
We know that f x2—3? dx = Elog

1 1 t—2—43
=>2f th=2(—)tan‘1 ——14%
t—2)2—(3) 2V3 t+2++3

(tanx —(2+ \,"§))
tan

E] tanx + (2 +3)
1 | tan% — % — /8 .
= —log c
\/§ = t.an% — 24 \/§
1
1. / ___~
J 4d4cosx — 1
Solution:
1
Given U= f‘l-COSX—l
1—ta112§
COSX = ——%
1+tan~-2

We know that

o X
1ttans=

1
- f—l +4cosxdX 1 f o 4(1-tal‘2§) =

f 1 +tan?3 p
= = = — ax
~3 (1 + tan? %) + 4(1 —tan? %)

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

ra
-

3
AN

1 +tan2> sec
= f - = 2 = dx — f—_,dx
=1 (1 + tan? ';) +4(1 —tan?-) —5tan®- + 3

I

I
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X 1 T A
Puttingtang =t and;sec (z)dx = dt’
2 X
f sec? = f dt
= F—dx=| ——
5tan? ; +3 3 —5t°
lf 1 dt
B 5 g_ tz
1 a+x
We knowthatfah zdx = log| ] +c
1 S+t
- —= |lo +E
g t 5 3 g
B o
2 2
1 V3 +\5tan=
= lo =] + ¢
Vis &3 V5tan
1 1 \,"5 ++5 t'-m—
- | : e
4cosx—1 V15 \"5 \/_tan—
1
5. / - dx
J 34+ 2sinx +cosx
Solution:
1
Given 5= f 1-sinx+cosx
. 2tan ‘:\ 1—ta11:;f
sinx=—% COSX = -
We know that L#tan’s and APV G

1 1
= . dx = X X dx
1—sinx + cosx , g ,

1 + tan? 5
= f < dx
1+ tanL— s Ztm L — tam—
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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,

2
r A

1 + tan? sec
:f —5 < —dx = f—xdx
1+tan&;—2tan;+1—tan~ 2—2tan;
f 2dt
“12-%

2
i I

We know that

SRR
(SR

b |

f%dx =logl|x| + ¢
f E dt=—log|l —t| +
= | 7 dt=—log c

= —logll —tan%l +c

1 X
sl = dx = —log|l —tan—| + ¢
fl—sinx+cosx gl 2|
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EXERCISE 19.24 PAGE NO: 19.122

Evaluate the following integrals:
] |
1. / _C
J 1 —cotx

Solution:
i
Let, | = f 1-cotx

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

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

Then substitute numerator as

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

Where A, B and C are constants

a |

1 sinx
We have, | =" 1= I 1~ Sinx fﬁ“-“-cosx
’

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

. sinx= Ai(sinx —cosx) + B(sinx — cosx) +C

d .
— sinx = A(cosx +sinx) + B(sinx — cosx) + C {"' 3 COSX = —sinx }
— sinx=sinx(B+A) +cosx(A—B) +C

Comparing both sides we have:
=9

A—B=0=>A=B
B+tA=1=2A=1=A=%
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S“A=B=0%

Thus | can be expressed as:

dx

% ; .
f - (cosx+sin x)-l—z (sinx—cosx)
=

sinx—cosx

1 .
J- — (cosx+sin x) (smu COSX)
R EATTR T e e i

dx+ [

| = sin x—cosx sin x—cosx

f (cosx+sin x) f (sinx—cosx)

S letly =27 sinx—cosx andl; =2 sinx—cosx

=l=I1+1;...equation 1

J- (cosx+sin x)

l1=2 sinx—cosx

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

So, |; reduces to:

Iy =2 f_ ——loglul +C;

2 8 =
| Eloglsmx —cosx| +C,
L b = aee

.. Equation 2
11- (sinx—cosx)dx =%de

As, I =2 sinx—cosx

~bL=2 " 4 Equation 3
From equation 1, 2 and 3 we have:

| _%loglsinx—— pos x| +C, + §+ C,

1 9 3
o _Eloglsmx —cosx| + ‘—2‘+ C

1
2. /—dw
J 1 —tanx

Solution:
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1
Let,l:fl dx

-tanx

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

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

Then substitute numerator as

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

Where A, B and C are constants

1 & 1 COSX
’f 1—tanxdx = f 1 Lot dx = fcosx—sinx dx
We have, | = cosx

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

. COSX = Ai(cosx —sinx) + B(cosx — sinx) + C

— C0sX = A(—sinx — cosx) + B(cosx —sinx) + C {"' icosx = —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=7%

+“A=B-1=-%

Thus | can be expressed as:

1 ; 1 :
f = (cosx+sin x)+E (cosx—sinx)

dx

| = (cosx—sinx)

- = - cF

i . 1 ,
f = (cosx+sin x) " f = (cosx—sin x)
e
(cosx—sinx)

(cosx—sinx)
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1 r (cosx+sin x) 1 r (cosx—sinx)
1 loommidas) g B A dax) g
2 2

S letly =27 (cosx—sinx) ~ and | =2" (cosx—sinx)

=1l=I;+1;...equationl

lf (cosx+sin x)

= 2% (cosx—sinx)

l1
Let, u=cos x—sin x = du =-(cos x + sin x) dx

So, |; reduces to:

1 du 1
—= J— = —=log|u[+C
1
—=log|lcosx —sinx|+ C .
K= 2 gl | 1..... Equation 2
1 r (cosx—sin x) £ |
;fj—._‘dx = ;f dx
AS, |2 = 2" (cosx—sinx) 2
X
2 - + Cq .
o ly=2 < ..... Equation 3

From equation 1, 2 and 3 we have:

15 > X
lz—;loglcosx—smxl + Cyt R C,

1 : X
. I_—;loglcosx—smxl + J+C

dr

/*3+2cosm+4sinw

2sinx® +cosx + 3

Solution:

3+2cosx+4sinx

Let, | = f 2 sinx+cosx+3

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

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

Then substitute numerator as
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d
asinx+ bcosx+c =A& (dsinx+ ecosx+f) + B(dsinx+ecosx+c) +C

Where A, B and C are constants

3+2cosx+4sinx

We have, |= f 2 sinx+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 + gosX'+ 3) @
—3+2cosx+ 4sinx= A(2cosx—sinx) + B(2sinx + cosx+ 3) + C

d :
{'-' . 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:
f 2(2sinx+cosx+3)-3
L

2sin Xx+cosx+3

f 2(2sinx+cosx+3) f -3 ‘
= 2sinx+cosx+3 2sin x+cosx+3
2 f (2sin x+cosx+3) f 1
“letl = 2sinx+cosx+3  and | = 2sin x+cosx+3

= 1=+, ...equation 1
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1= 2 sin x+cosx+3
So, |1 reduces to:

=2fdx =2x+C; Equation 2

1
As, |, = f 2sin x+cosx+3
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1

. —  dx
To solve the integrals of the form I asin x+bcos x+c

To apply substitution method we take following procedure.

We substitute:

X X
2tanz 1 — tan? 5
sinx = ¢ and cosx = ———%
1 +tan®= 1+ tan2=
2 2
1
o3[ —
. |2 = 2sin x+cosx+3
1
4 f ,,(’ z2tang ) 3(’1—tan%) 3 dx
2 - | + 21y
== 1+tan? 1t+tan
f 1+tanz‘-f
== 4tan + 1—tan% + 3(1+tan®)
zx
Sec e
—Sf - X ' = dx
= |2 = 2(2 tan; + 2+1t:—m-—2 )
X i x
tan= dt = -sec?= dx
Let, 18 2= 2 5
1
-3 f T
P |2 ] (2t+2+t"‘)

As, the denominator is polynomial without any square root term. So one of the

special integral will be used to solve I5.

= . B
- (2t+2+t2)
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_3J' L

(t2+2(1)t+1)+1

_3f -

sle 3 @t T 224 2ab 4 b2 = (a + b))

=>|2=

As, |, matches with the special integral form

1 1 X
———gx =t —4+C
=54 gt a a

,=—3tan"}(t+ 1)
Putting value of t we have:

—Stan~ (tan® +
Sy = b (tanz +1)+C2 ...... equation 3

From equation 1, 2 and 3:

_2x+C;—3tan™! (tan§ + 1)

| +C;

_Bx— Stan™ (tan§ + 1)

| +(

. 1
4 /—dr
J p+qgtanx

Solution:

f 1

Let, | =" p+qtanx

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+ ¢ =A& (dsinx+ ecosx+f) + B(dsinx+ecosx+c) +C

Where A, B and C are constants
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f;dx= f—l.-;iﬁdx= f$M

We have, | = BEHITE i pcos x+qsin x
r

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

. COSX = Ai(pcosx + qsinx) + B(pcosx + qsinx) + C

d :
—, Cosx = A(—psinx + qcosx) + B(pcosx — qsinx) + C {"' L. Cosx = —sinx}
— cosx = —sinx (Bq+ Ap) + cosx (Bp + Aq) + C

Comparing both sides we have:

C=0
Bp+Ag=1
Bq+Ap=0

On solving above equations, we have:

q P
A=pP*+a*B=p*+a° and C=0

Thus | can be expressed as:

f D“+q

—-— (—psinx+qsin x)% (p cosx+qsinx)

(p cosx+qsin x)

psinx+q sin x) (pcosx+qsinx)

f IZ'2+'212 L p2+g2
(pcosx+qsinx) (p cosx+qsin x)

q f (—psm\<+qsm1c)dX f (p cosx+qsinx)
< Let |1-P +q%* (pcosx+qsinx) and 2 p* +q" {(pcosx+qgsinx)

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

q (—psinx+qsinx)
Iy = p2+q* f (pcosx+qgsinx) dx
Let, u=p cos x + g sin X = du = (-p sin x + q cos x) dx

So, |1 reduces to:
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q du a4
—— | — =——log|u| + C
|{ = p=+q° f u p*+q* glul .

-lo cosx+ qsinx)|+ C
Sy =P+ gl(p q )l o Equation 2

(pcosx+qsm\1d
X = dx
AS |2=p +q~f (p cosx+qsin x) p* +q~'f

px
Slp=p?+a* % Equation 3

From equation 1, 2 and 3 we have:

q - . px
——1lo cosx+ qsinx)|+C,+ —+C,
gz lo8l(P asinx)| +C; + 7

- p2 -log|(pcos

5. dr

/ S5cosx+ 6
2cosx +sinx + 3

Solution:
J‘ Scosx+6

2cosx+sin x+3

Let, | =

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

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

Then substitute numerator as

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

Where A, B and C are constants

f 5cosx+6
We have, | = 2cosx+sinx+3

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

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

» L cosx = —sinx }
¥ =

— 5cosx+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(2 cosx+sinx+3) ds

2cosx+sin x+3

J- (—2sin x+cosx) , f 2(2cosx+sin x+3)
|=

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

f (—2sin x+cosx) f 2(2cosx+sinx+3)

& Let |y = 2cosx+sinx+3 and |; = 2 cosx+sin x+3

==l +1;...equation 1

J- (—2sin x+cosx)

l1 =Y 2cosx+sinx+3
Let,2 cosx+sinx+3=u
= (-2sin X + cos x) dx = du

So, |; reduces to:
du
!|1='[T = log|u| + C,

= log|2cosx+sinx+3|+C; Equation 2

f 2(2cosx+sinx+3)
As, |; = 2 cosx+sin x+3
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=l=2 Jax =2x+C, ..... Equation 3
From equation 1, 2 and 3 we have:

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

~|=log|2cosx+sinx+3|+2x+C
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EXERCISE 19.25 PAGE NO: 19.133

Evaluate the following integrals:
| / xcosxdr

Solution:

et ] = [ X cosxdx
d

- knowthat’f UV="U/[Vdv— fEUdeV

Using integration by parts,
d
=% | cosxdx— &x cosxdxI = | xcosx dx
We have, sinx = —cosx, [ cosx = sinx
=X X sin x—f sinx dx

=XSINX + coSX +C
2. /log(a: + 1) dx

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

That is,

I= f 1xlog(x+ 1)dx

Using integration by parts,

I =log(x+ 1)f1 dx—J%log(x+ 1)]1 dx

o
We know that,f Ldx=xand [logx = x
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1
=10g(X+ 1) xx—fmxx

X 1
x+1 = x+1
1
=xlog(x+ 1) —f(l—m)dx

=xlog(x+1) —x+log(x+ 1) +c
3. / x3 log x dx

Solution:

Let | = [ x*logx dx

Using integration by parts,

I=logxfx3dx—]ilog¥fx3dx
3108 3

n+i

We have,f B tx+1 and [logx = :

| b=

b

4. [er dx

Solution:
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Let | = [ xe¥dx

Using integration by parts,

d
I=xfe-"dx—f—xfe"dx
dx

. . d
[eXdx =e¥and —x =1

We know that, dx’

=xe-“—fe"dx
=xe*—e*+¢

L /:1362I dx

Solution:
g 1= ] o™il

Using integration by parts,

d
I=xfez"‘dx—f—xj-ezxdx
dx

nx __Sf fL,::
We know that,fe I n and da i

Xezx ezxdx
- 2
Xer eZY
L 24 1 €
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EXERCISE 19.26 PAGE NO: 19.143
Evalqate the following integrals:

1. / e“(cosx — sinx) dx

Solution:
Let | = [ e¥(cosx — sinx)dx

Using integration by parts,
= ’ e¥ cosxdx — ! e¥sinx dx

d :
—COSX = —sinx
We know that, dx

d
cosxfe"—facosxfe"—fe"‘sinxdx

— excosx+je"'sinx dx — [exsinx dx

=e*cosx+ ¢

=J e""x‘zdx—ZJ e*x3dx

Integrating by parts

& d _,
=x“fexdx—f&x“fe"dx—2]e-“x‘3dx

We know that,
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ex
= ? o
1 +sinx
b [ () 4,
] 1+ cosx
Solution:

x [ 1+sinx
Let e f e (1+cosx)

& 2 - -5 X
sin“x + cos“x = 1 and sinx = 2 sin- cos-=
We know that, 2 2

. 2X 2X - .
sin? 5 + cos®5 + 2sin cos 5

— e}(
X

il
2cos 3

e (sin % + (:os%()2

= 4
22
2cos 3
2
1 sin:—’z(—+cos§—
=_e}( _—
ZcosE
2
-3 X+1]2
= —g’ n—
2 £ 2
1 1o x]z
=—e an—
2 &k 2
= <[1+¢ 2X+2ta X]
—ze _ an > n2
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= %e"' [seczg +2 tanﬁ]

. 1 X X
= @ [5 sec-z + tan 5] ...... (1)

X "
Lot TANS = f(x)

, i .
Fizl= 5 36C" 5
We know that,
J e*{f(x) + f'(x)}dx = e*f(x) + ¢

From equation (1), we obtain

(1 + sinx X
e¥ (—) dx = e*tan—+—c
1+ cosx 2

4, / e*(cot * — cosec’z) dx

Solution:
Let I = [ e*(cotx — cosec?x)dx

=fe"cotxdx— [e"coseczxdx
Integrating by parts,
1% d X X 2
= cotx | e*dx — acotx e*dx — | e*cosec-xdx
= cotxe¥+ fexcoseczxdx—fexcoseczxdx

=e¥cotx+ ¢

e —1
5./61( )dm
, 2x®
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Solution:
Given

f = (xz;zl) o

. T L
ot b o e

L

Integrating by parts,

_e“ fx d(l) dx eX
T 2x “\ax\2x 2x2

eK ex
s dx —
2X 2x2

ex
dx
2x2
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EXERCISE 19.27 PAGE NO: 19.149

Evaluate the following integrals:
1. / e cosbrdx

Solution:

let | = e®* cosbxdx

Integrating by parts, we get

sinbx sinbx
[ =e** —a| e¥

b R B

Taking 1/b as common and a/b as common we get

1 a )
= 5 e**sinbx — Ef e sin bx dx

Now again by using integration by parts, we get

Lo - a[ . COsbx f axcosbxd']
=petisinbx—f—e > b | e 3 n

1 a a )
= Bea" sin bx — Fea“ cosbx — b_"f e cosbx dx

By computing,

ax 2

a.".
[bsinbx + acosbx] —

I_
b2

- 1+
b ;

ax

=———[bcosbx+ acosbx] +c¢
aZz + b2

2. /e.“'le sin(bax + ¢) dx

Solution:
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Let I = [ e sin(bx + ¢) dx

cos(bx + ¢) _cos(bx + ¢)
= —e%* — 5 + f ae®* — B dx

Now taking common

1 a
=— Eea" cos(bx+c) + Bf e®* cos(bx + ¢)

On integrating we get

ax 2

e a
I= F{asin(bx+ c)— bcos(bx+c)}—b—21+ &

By computing the above equation can be written as

32 P b2 pax .
= = b—z{a sin(bx + ¢) —b cos(bx+ ¢)} + ¢,

ax

T a?+b?

{asin(bx + c¢) — b cos(bx+ ¢)}

3. /C.os(log:l:_) dx

Solution:
Let I = [ cos(logx) dx

Let log x=t
1

—dx =idt
X

dx=xdt

= f etcostdt

ea.\

[ cos(logx) dx = -{asin(bx + c¢) — b cos(bx + ¢)}

aZ+b

We know that,

Hence, a=1, b=1
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t
e -
So,l == [cost+sint] + ¢

Hence,

logx
f cos(logx)dx = - 3 {cos(logx) + sin(logx)} + ¢

X
[ = 3 {cos(logx) + sin(logx)}+c

4. / e®® cos(3x + 4) dx

Solution:
Let I = | e**cos(3x + 4) dx

Integrating by parts

- sin(S;( +4) 3 f zezxsin(3;‘: +4) P

1 2
=g sin(3x+4) -3 f e?*sin(3x + 4) dx
1 2 cos(3x+ 4 cos(3x + 4
= —e?*sin(3x+ 4) — —{—e2x¥ + f 22X ( ) dx}
3 3 3 3
2%

e
] = 3 [2cos(3x+4) +3sin(3x+4)] + ¢

Hence,

ezx
I # =l [2cos(3x+4) +3sin(3x+4)] +c¢

5. / €%* sin x cos = dx

Solution:



WWW.edllgl'OOSS.COIIl

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

Let | = [ e**sinxcosxdx

= 5] e2¥2 sinxcosxdx

1
= Ef e?¥sin 2x dx

We know that,

ax

f e*sinbxdx = {asinbx— bcosbx} +c

a2 + b2

2%

N = 0
o
[S8]
-

{2sin2x— 2cos2x} + ¢

1= ?{sin 2X — COS2X} + ¢
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EXERCISE 19.28 PAGE NO: 19.154

Evaluate the following integrals:

1. /\/3+2:c—:1:2d:1:

Solution:

Let,l=f\/3+ 2x-x2dx

s f B —2(D0dx = [3—(xZ—2(1)x+ 1) + 1 dx

Using a2 —2ab + b? = (a - b)?

We have:

1= JJ4—x—-1)2dx = [22— (x— 1)2dx

As | match with the form:

2
JVaZ—xZdx=va?—x? +_sin'§ G) +C

By using above form and simplifying we get

1 -1z TS
=2 3 —ix—1) +2sin (2)+C

E(:x:—1)\/3+2:e(—x2+Zsin'l(ﬂ)+c
=>l=3 2
2./ 2+ x4+ 1dx

Solution:

Let,l:f\/(X2+X+1)dX
aderz@x@ - e

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




www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

We have:

f\/x+ 1——d\=fJx+ g)idx

As | match with the form:

X a
T | T — | T ——
f\xx2+ 3% dx=§ Ml o +?log |x+\;x“+a'~' |+ C

x+=) : 2 ST\ ,‘%E'& : : 2 = 2
(r2) 2 ((x+2) + (%) +—(;] log|(x+2)+ J(x+3) +(2) [+c
|= - - Fa Z P o &

22x+ DV rx+1+210g|(x+3)+ J(x+3) +(L) [TC
4 8 g Z 2 5

=)|: - - &
22x+ DVRZrx+ 1+ 2log|(x+3) +VRZ+x+ 1|+ C

=|=a 2 g 2

3. / Ve — 22 de

Solution:

| L
Let, 1 = ] Vx-x7dx

. _f\/ 1&—2 f\j—— - %)x+(%)2)dx

Using a2 —2ab +b%=(a-b)?

We have:

S8 a1 - (- D) e

o — K s % o . xifE
JVaz—x2dx=-vaZ—x2 + =sin 1(;)+C

As | match with the form:

1

t N2 ¢ z 2 l
‘T:J(%) —(x—%) +3sin71(T2) +C

= _ =
‘e =

SR
3
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2(2x— DVx—xZ +3sin71(2x— 1) +C
:|=4 8

4. [\/1+m—2m2dw

Solution:

Let’|=f\/1+X—ZX2dX

oS 1220 ax = fi-2(e-2()x+ (¢))+2() e

Using a2—2ab + b?=(a - b)?

We have:

P2 e = V2 ) - (-2)
[V =3 dx=2ya?=x% + Zsint () + ¢

As | match with the form:

VIO [ - ) 4o

L 2 (4x— 1)\/2{(3)2 ~(x- i)2}+ %Sin_l (224 ¢

1 9v2 4x—-1
. S P 1
I=B(4)( DV1+x—2x2+ S, Sin ( : )+C

5./cosx 4 — sin’z dx

Solution:
Let | = J cosxV4-sinZxdx
Let, sinx=t

Differentiating both sides:
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= cos x dx = dt

Substituting sin x with t, we have:

a1 fVE—tdt = [V22—tdt

o —— R r=—0s , & . i
, fa2 —x® fix —=— ya? — %2 +—sin (—)+C
As | match with the form: I z" 2 a

| e

o3 VE— (D7 +3sin7(3) +C

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

s L I a—— . -3 fsinx
-sinxv4 —sin*x + 2sin 1( -

| =2 2

)+c
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EXERCISE 19.29 PAGE NO: 19.158

Evaluate the following integrals:
1. /(a:-l—l) 2 —x + ldx

Solution:
d
Letusassumex+1=)‘I<(Xz_x+1)-"u
d d d
.ol ¥ g & '
=>x+1—l[dx(x) dx(x)+dx(1)]+u

d
We know dx

n—1
and derivative of a constant is 0.

(x") = nx
=x+1=A(2x*1-1+0)+p
=>xXx+1=A(2x—-1)+p

=X+1=2A+pu—-A

Comparing the coefficient of x on both sides, we get

1
27\=1=>A=5

Comparing the constant on both sides, we get

H—-iA=1

" ) 3
Hence, we have X T1 = ;(2x—1)+7

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

1=j[§<2x-1)+§]mdx
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1 3
=>I=j[§(2x—1) x2—x+1+5\/x2—x+1]dx

1 2
== IE(ZX_ 1)Jx2—x+ 1dx+f§\/x2—x+ 1dx
1 3
= I=§f(2x— 1)Jx2—x+ 1dx+§f\/x2—x+ 1dx
- =§f(2x— DVXZ—x+ 1dx

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

Substituting this value in |;, we can write

11=%f\ﬁdt
111
z11=§ft2dt
n+1i
We know that Jxdx= ]:1+1 s
=] L t%ﬂ + £
b2 %+1
3
1] t2
:Il=§ 3 |t C
e
1 7%
=>Il=§><§tz+c
13
=>11=§t2+c

1 3
51y =§(x2—x+ 1)z2+c

3



WWW.edllgl'OOSS.COIIl

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

We can write x*—x+1=x"-2(x) G) = G)z - (E)Z +1

5 - 1
=X —X+1=(X—§) S b

5 1\ 3
=X —x+1=(x—§) F=

; N (V3
=X —x+1=(x——) =l
2
Hence, we can write |; as
3 12 (V3\
L= [(x=3) +(5) o
2 zf ol (2)

N = e W = e a* v
Weknowthatf X“+a dX—Z\/x +as+ 21nlx+\/x +a |+c

-85 -5 (D)
v3\’ i "
SCIINPL N, SN
312x—1

3 1
1w xz—x+1+—ln|x——+\/x2—x+1”+c
3
I, =§(2x—1)\/x2—x+1+—ln|x——+\/x2—x+ |+c
Substituting I, and I in |, we get
1 3 9 1
I=§(x2—x+ 1)2+§(2x—1)\/x2—x+1+Eln|x—§+1/x2—x+1| +r

Thus,

a3
[(x+DVxZ—x+ 1dx=§(x2—x+ 1)E+§(2x—1)\/x2—x+ 1+
1%’lnlx—§+\/xz—x+1|+c

In

-+

=1,=
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2./@%#” 2x2 + 3dx

Solution:

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

— 39 et
Letus assume X T 1 = A5 (2x* +3) +p

=x+1 =A[%(2x2)+;—x(1)]+ 1l

d d
T =A[2&-(x2)+&(1)]+u

L

We know dx (x") = nx""

and derivative of a constant is 0.
=2>x+1=A2x2*1+0)+u

=xXx+1=A(4x)+

=2x+1=4\+1

Comparing the coefficient of x on both sides, we get

1
gl ~1984=3

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

1.
Hence, we have ¥ T1 = ;4 +1

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

1=fE(4x)+ 1]de

=1= f[%(4x)«'/2x2+3 +42x2+ 3] dx
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1 — —_—
=] = f1(4x)\,2x2+3dx+f\;2x2+3dx

1 N —
=>I=Zf(4x)\;2x2+3dx+f\;2x2+3dx

1
Let11::;f(4X)v2x2+-3dx

Now, put 2x*+3 =t
= (4x) dx = dt (Differentiating both sides)
Substituting this value in |y, we can write

1
I, =vaqﬁdt

j 1

i '_xn+1
We know ‘chatfX dx = n+1 Lk
1 t%*l
=1,=- o
2\1
2+1
-
1§ 12
2
I 1><21:3+
=, =—X=-tz2+c¢
1§47 3
I L3
=2hLh=-t2+c
p 8

3
Qi E(ZXZ +3)ZI+c

Lot o = [ V2x2 + 3dx

2 _ 3 , '3
WecanwriteZX +3_2(X +2)
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2
fs
=2x°+3=2|x%*+ =

Hence, we can write |, as

I

2
3 2
I=f 2|x2+ - dx 3
z j; =>Iz=v(§f X2+\]; dx
| \

[VxZ+aZdx =§\,’x2 +aZ+ a?&ln|x +Vx2+aZ|+c¢

' » 2 32 ' 2-
SRR Y. W) N
X 5 - n|x X 5 C

X . R :
=>12=\/§§ X2+ o+ oInfx+ [x2 4o+ c

X 3 3
— |2 [ox2 T
= [, = /2 ZV’EVZX +3+2x21n X+ ’x +2 +c
X o 3
Iz=5\/2X2+3+2V—/§ln X + ’x2+§ o

Substituting I, and I; in |, we get

1 § X, 3 f 3
=_@x*>+3)z2+-y2x2+3+——=In|x+ [x2+ |+
6(x )z SV 2x Z\Enx X2+l +c

Thus,

We know that

3
[(x+ 1)y’2x2+3dx=§(2x2+3)5 +"—2cy’2x2+3+%ln +c
N

3
X+ }Xz‘}‘:
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3. [(2::; —5)\/2 + 3z — x2dx

Solution:

Let | = J(2x—5)V2 + 3x — x2dx

) i
rrom—— L L e Pl b g

d d d
S B A[&(z) + = (3%) —&(XZ)]+ i

d d d
S =)\[&(2)+ 3&(x)—&(x2)]+ "

X

ny __ n—1
We know dx (x") = nx

and derivative of a constant is 0.
=2 2X-5=A(0+3-2x*Y) +pu
SM-5=AB3-2)+n

=S 2X—5=—"2Ax+3A+ L

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

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

= 3(-1)4+ n=-5

=-3 Hl1l=<5

S p=—2

Hence, we have 2X —5 = —(3 — 2x) — 2

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

I= f[—(S—Zx) — 22 + 3x —x2dx

-~ f [-(3 202 +3x—x2 - 2//2 + 3x — x?| dx
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' 3 n- R
e e = =y T
=2+3x—X .x 2(x)(2)+(2) (2) 2‘
[ 3% 9
2+3x— 2=—( ——) S
= X—X -x = 3 ‘
[ 3\ 17
=2+3x—x>=— (x——) -
\" 2/ 4
17 3\7
=>2+3x—x2=——(x——)
- 2
2 2
=>2+3x—x2=(g) —(x—g)

Hence, we can write |, as

w2 () Y

2
Z_ wZ2dv — E AT w2 (i K
Wehavej‘/a x2dx=-VaZ—xZ+sin -+

| -
_|6=3) (m) A3 (9 [x2
=21, =— ) 2 — X—E - 5 2 sin ﬁ -l ©
2

2% —3

L< 2 Vs st (5| +
= = — X—X —S5in C
2 4 8 V17

1 - 17 (2%x—3
--Iz=—§(2x—3)\/2+3x—x —— sin (m)+c

Substituting I, and I, in |, we get

I 2(2+3 2)3 1(2 3)J/2 + 3x — x2 17'—1(2}(_3)+
= 3 X x-12 > X X X 4sm \/1—7 C

Thus,
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[(2x—5)V2+3x—x2dx = —§(2+3x—x2)§—§(2x—3)\/2+3x—x2—

2 - —1 2x-3
3 sin (—\,‘ri—7) = 2 i
4. [(:c+2) 2+ +1ldx

Solution:

let | = [(x+ 2)VxZ+ x + 1dx

_194 2
Letusassume“’(—lhz_)‘d\c(X +x+ 1)+

d d d
p—_— =l[&(x2)+&(x)+&(1)]+ i

Lo

ny .. - n—1
We know dx (x") = nx

and derivative of a constant is 0.
=2x+2=A(2X*'+1+0)+pn

=2xX+2=A(2x+1}+p

=X+2=2MX+A+ |

Comparing the coefficient of x on both sides, we get

X
g = ey M

Comparing the constant on both sides, we get

A+p=2
1+

é_
2

1 3
Hence, we have X T2 = ;(2x+ 1) 43

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

1 3
= [= f§(2x+ Dyx2+x+ 1dx+f§,/x2+x+ 1dx
1 3
= I=§f(2x+ DVx2+x+ 1dx+§f\/x2+x+ 1dx
Let It =§f(2x+ DVx2 —x+ 1dx

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

Substituting this value in |;, we can write
1

11,1
‘(ﬂ+l

e
We knowthatfX dx = n+1 +C

1
. = 3
= L4 == C
2\1
2+1
3
1[ ¢
z
1 23
13

1 3
sly =§(x2+x+ 1)z+c
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Let 12 f\/x2+x+ 1dx

We can write X*+x+1=x"+2(x) G) * (5)2 - (5)2 +1

s

1
2
X +x+1=(x+—) ——+1
= 2) "%

2
=>x2+x+1=(x+§) -

3
4
3
=>X" +X+1— ( )

Hence, we can write |; as

=3 ) (5 o

ST e — = Jar Rad a* e
Weknowthatf x*+afdx=-vx*+a +21n|x+vx o] 4

2

Jj2x+1 3 1
=1,=- x2+x+1+§ln|x+§+\/x2+x+1”+c

2L 4

——(2x+1)\/x2+x+ +—ln|x+ F 3 e ot &3 |+c

Substituting I, and Iz in |, we get
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1 3 3 8 R PR
l=§(x2+x+ 1)§+§(2x+ 1)4/x2 +x+1+—-In x+§+\;"x2 +x 41+

Thus,
{2 1 2 2 22 : 5
[(x+2)VxZ+x+ ldx=;(x*+x+ 1z +;(2x+ DVxZ+x+ 1+

g i T
Ignk+;+VXL+x+1+1
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EXERCISE 19.30 PAGE NO: 19.176
Evaluate the following integrals:
" 2z +1 5
S @r)E-2 "
Solution:
Here the denominator is already factored.
So let

2x + 1 _ A 5 B _
x+1DE-2) x+1 x-277" m)

2x + 1 _A(x—2)+B(x+1)

" x+DE-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)4HB (281)

=3B=5
= B = E
3

Now put x =—1 in equation (ii), we get

S52-1)+1=A(-1)-2)+B((-1)+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
a2 aalf
=3 " o
1
3
+
- f x+3 X

Split up the integral,

- 3o+ 5[ =

Let substituteu=x+1=du=dxand z=x— 2 = dz = dx, so the above
equation becomes,

- 3/ [Jaw + 5[l

On integrating we get

| |l on

> dx

1 5
= §log|u| - 2 gloglzl +'E
Substituting back, we get

1 5
= 510g|x + 1|8 gloglx—2| +)C

The absolute value signs account for the domain of the natural log function
(x>0).

Hence,

2]
x+H1)(x-—2)

1 5
dx = §log|x sl | o glog|x—2| + B

1
2. / x(x — 2)(x —4) L

Solution:
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In the given equation the denominator is already factored.

So let
1 A B C _
x(x—2)(x—4) A T ue
1 3 Ax—2)(x—4) + Bx(x—4) + Cx(x—2)
= x(x—2)(x—4) x(x—2)(x—4)

=21=A(x—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
P 1
= = —
8

Now put x = 2 in equation (ii), we get
=1=A{2-2)(2—-42) 4B (42 -4)9C(2) (2—-2)
=1=0-4B+0

1

=2 B = ——

4
Now put x =4 in equation (ii), we get
=1=A(4-2)(4-4)+B(4)(4-4)+C(4) (4-2)
%1=0+0+8C

SUEF=— —

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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[t e

E XX—2 E—%
11

— f §+ 4 +
X X—2 X

Split up the integral,

- 5] [lo3 [ =glos 5 =l

Let substitute u=x—4 = du=dx and z = x— 2 = dz = dx, so the above
equation becomes,

- B B

On integrating we get

| |oo] =

dx

4

1 1 1
= gloglxl—zloglzl + §log|u| + £
Substituting back, we get

1 1 1
= gloglxl—zloglx— 2| + gloglx—4| + C

1 i
We will take 8 common, we get

1
= g[loglxl— 2loglx— 2] + log|x — 4| + (]

Applying the logarithm rule we can rewrite the above equation as

1 X
=3 g[log|m + log|lx — 4| + C]
1[1 |x(x— 4)
W Clx—2)2

The absolute value signs account for the domain of the natural log function
(x>0).

| +c

Hence,
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J-x(x— Z;(x—t})dx - %[]ogr(i(:x——_zl)}z] +C

2
i x—1
o [Ereoly,
J 24 x—6
Solution:
First we have to simplify numerator, we get
x2+x—1
X2+ x—6
x> +x—-6+5
X2 +x-—6

xz+x—6+ g
X2 +xXx—6 X2+ x—6
- 5

X2 4+ x—6

Now we will factorize denominator by splitting the middle term, we get

y 5
X2 4+ x—6
The above equation can be written as

5
X2 4+ 3x—2x—6

=1+

By taking factors common
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5
el

5
*EFDE—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—2 """ M
5 _ A(x—-2) + B(x + 3)

T 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=—5R
=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

A B
f[lex+3+x—2]dX
' | 1
==bf[l-i—x+3+x—2]d}<

Split up the integral,
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1 1
- fld‘\_[[sw g f['—z]d"

Let substituteu=x+ 3 = du=dxand z=x—2 = dz = dx, so the above
equation becomes,

- Jaax= [ [law+ [[]e

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

P,

[ — 2
X+ 3

=:~x+log| |+C

The absolute value signs account for the domain of the natural log function

(x>0).

Hence,

fx2+x—1d A |x—2|+c

Z+x-6 & WS gPy
3+ 4x — a?

4.
J (2 +2)(x—1)
Solution:
First we simplify numerator, we get

3 + 4x —x°
x+ 2)x—1)

—(x*—4x-3)
T X2 4 x-2
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—(x* +x—-5x—-2-1)

X2 +x-2
—(x*+x-2) bx + 1
T O x24x-2 X2 + x—2
5x + 1

= -1

d x+ 2)(x—1)

Now the denominator is factorized, so let separate the fraction through partial
fraction, hence let

ax 4+ 1 A B

(x+2)(x—1)=x+2+x—1 """ ()
5x + 1 _A(x—1)+B(x+2)
T x+2x-1) &+ 2x-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
=5(1)+1=A1-1)+B(1+2)
=6=0+3B

=B=2

Now put x =— 2 in equation (ii), we get
=5 A1) +B{(—2)+2)
=2-9=-3A+0

=>A=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

f [_1 & fxz;(xl— 1)]dX
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”1+ B = B]dx

- x4+ 2 ==1

“1+ >, Z]dx

= x—1

Split up the integral,
1 1

=>—j1dx+3f[x—]dx+2f[x—]dx
+ 2 —3

Let substitute u=x+ 2 = du=dxand z=x—1 = dz = dx, so the above
equation becomes,

= —[1ax+ 3 [[Jauw + 2 [[] ez

On integrating we get

= —x + 3loglu|] + 2log|z| + C
Substituting back, we get
= —x + 3log|x + 2| + 2logh#™= 1\G.C

The absolute value signs account for the domain of the natural log function

(x>0).
Hence,
3+4X_X2dx + 3loglx + 2| + 2log|lx—1| + C
x+2)(x-1) - s oglx
2
1
5. /m o )
J 2 -1
Solution:

First we simplify numerator, we get

x2 +1
x2—1
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x2—1+ 2
ox2-1
xZ—1 2 2
- x2-1  x2-1
2
=1

+
-1D)x+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 B Ax—1) + B(x+ 1)
T x+2xE-1) &+ 2x-1

= 2=A-1)+Bx+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
=22=A{W-1)TB{(—1)+1)

=2=-2A+0
=2A=-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[l t (x—l)?x + 1)]dx
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”1 o g, ]dx
s x4 1 =1
f[l e PN ]dx
= x4+ 1 -l |
Split up the integral,
o= [ [glax + [ =] o
= 1 —1

Let substitute u=x+1=du=dxand z=x—1= dz = dx, so the above
equation becomes,

- Jaax= [ o+ [ ] e

On integrating we get

= x—loglu| + log|z|] + C
Substituting back, we get

= x—loglx + 1§+ logilx— 1 + C
Applying the logarithm rule we get

x—1
Xt01

=>x+log| |+C

The absolute value signs account for the domain of the natural log function
(x=0).

Hence,

fx2+1dx +1 |X_1|+c
x2—1 =& TRl 11
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EXERCISE 19.31 PAGE NO: 19.190

Evaluate the following integrals:

2
e +1
1./ dr
J zt4 2241

Solution:
The given equation can be written as,

[
213

Using standard identity we get

Substituting t as— _ x, we get

1
1 (x-%)
_’,—arctan —/_ +C
V3 V3

= itan’1 (Xz _ 1) +~c
v’@ \a"’gx
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2. / v cot 6 de

Solution:
Let cot B as x*

—cosec’8d6 = 2xdx

a6 X
T T I+cotze
40 = — — g
I
x>
i
I T s

Re-writing the given equation as

L e
| —F 2 dx

T s

1 13

1+ = 1— =

— X dx—f T Rix
(\—1)h+2 (x+l)~—2
X X

nd
[ dt [ dz
2 +2 ° (222
1 =l - dz 1 z—1

S . —dx = 3 { — =-] —| +
Using identity [ x3+1d'\ tan(x) and r (z)2-1 2 08 +1| .

1 =g X 1 Z— \3
—— ‘fan (—,) — ——log = e

2 V2/ 232 Clz++2
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1
Substituting t as X Zandzas® T

1 5 \—% L . x+%—\'§
——  tan 2| — og , +c
V2 | 2v2 Ckeli
2
x+9
. 4 / dx
x4 + 81
Solution:
"
| 2+ﬂdx
X2
P
[
(\—g + 18
9
g g ¢

dt
& + 14

)

1 4
Using identity ) o dx= tan(x)

1 ot
—— tan ( ) =+ I
32 3V 2

I
3v2 3y
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1
4, [— = 4
‘/x4+x2+1 X

Solution:
The given equation can be written as

1

w2
[ —F—Fdx
X2+ 1 +'§7

1 1
2 1

X2'+ 1'+'§§
1 1+% —1+%
=S Tdx+ [ T dx

X2+ 1 +'§7 X2+ 1 +'§§

1 1

1 1+ -1 4=
—|f X —dx+ X~ dx
[ (x-4) +3 ) -1

x—=) % (x+— -
tetX "z~ tand X T @Z

(1+3)ax=dt,  (1-2%)dx=dz
1 dt dz
5“ (©2+3 N/ ()2 — 1]

" dz 1.
[Edx= ), [ g =3l

z—1
=+ c
z+1

xZ+1

Using identity
5 () - posfe]
2l3¢ 2\ 5 285

1

1
Substitutingtas> xandzas™ L=
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1 1( t— x—% 11 x+%—1
—|— an ——log|—5—
2|V3 V3 - x+%+1
x2 —3x+1
5. [—+dx
J x4+ x24+1
Solution:

The given equation can be written as

3 1
X dex
X2+1+§'§
1
| 1+37 | 3x
( _1)2+3 x4 +x2+1
il

1
g —= 2
Substituting t as X Landzas¥

1
(1 +x_2)dX:thnd 2xdx = dz
dt 3f dz
(t)2+3 2" z2+z+1
dt 3 dz
(t)2+3 2 (

/

J 5
1 3
at3) +3
[——dx= taﬁ1(x)
Using identity ¥ x2+1
1

L oan( D)5 wn(Z)e

1
Substituting tas>  x and z as x?
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-1 1 A1

X—x 2x% +1
tan| —=X -3 tan(—)+c
V3

Sl
&
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EXERCISE 19.32 PAGE NO: 19.196

Evaluate the following integrals:

1 . d
/ (x —1)vx+2 X

Solution:

Assume X+ 2 =t2

dx = 2tdt
2dt
|
(t2 —3)
dz 1 z—1
. ) — =-log |—
Using |dent|tyj @)32-1 2 98 |21
1 l L= Vrg
—10
V3 5 t+ V"g
1 | J&x+2) -3 i
B C| TR
2 / d d
. X
J (x—1)v2x+ 3
Solution:
Assume 2x + 3 =t?
dx=tdt
dt
=
2
2dt
N
(= —h)
dz 1! z—1
_ . —— ==log |—
Using |dent|tyf (z)2-1 2 & )
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t—+5
+c

1
—1
g5 &

(2x+3) —
\/2x7++\/_

1
—1
VE °

x+1
AT == b

Solution:

The given equation can be written as
[ (x—1)+2

(x—1Vx+2

Now splitting the integral in two parts

x—1)
/ (x— 1)\/x+2dx+f

2 ‘
(x—1Vx+ de

J_ {n g, h+1

n+l

For the first part using identity

2Vx+ 2

For the second part
Assume x+2=t?

dx=2tdt

4dt
S

J2=_ -1
(z)2-1 2

z—1|
o ’ — e
Using identity 1

2 —
—log|——| +
\/Eogt+\/§‘
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(x+2) —
\/_ \/xT+\/_
Hence integral is
(x+2) —
2vx+ 2 +—1
V3 \/—+\F

a x d
'/(x—l)m X

Solution:

The given equation can be written as

[ (xZ2—-1)+1

(x—1vVx+2
e L
f(\;(%l) + (x— 1)1\/W
f\/%dx+f\/m¢(+f(x_l)l\/mdx

n+i

f “ n+1

For the first- and second-part using identity

2 3
§(x+ 2)Z+ 2vJx+2

For the second part
Assume x+2=t*
dx=2tdt

4dt
J (t2—3)
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d -
[ —= —%loglz—1|+c

Using identity * ()1 z+1
2 | t— \.@ x

——=10 C

V3 & t+4/3

2 : Jx+2) =3

—lo

V3 o x+z+v3

Hence integral is

v (X + 2) . \|‘§

+c
VX+2+43

2 3 — &
AN F2R 42N+ 2 =10
3" \."3

5. | = 3)xm o

Solution:
The given equation can be written as

(x—3)+3
< =it
(x—3)x+1
(x—3)

/

X+ X
(x—3)Vx+1 (x—3)Wx+1

xdx = =
/

n+1

n+i

For the first part using identity
2Vx+1+c

For the second part

Assume x + 1 =t

dx =2t dt

2dt
&=
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R =110gz—_1|+c
Using identity © (z)*-1 2 z+1

E—2

1
“log|—| +
k] e

JEx+2) -2 -
2+ 2+ 2 ‘

Hence integral is

L)
2 98

1 JEE+2) -2
—lo +c+2vVx+1
2 & VX+2+2




