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EXERCISE 19.1

1. Evaluate the following integrals:
(i) / x*dx

Solution:
Given

f x*dx

Now we have integrate the given function
:.1:4 +1

=34z C
5

+C

£
e

(ii) / x>/ 4 dx

Solution:
Given

f x4 dx

Now we have to integrate the given function

2+1
5y
T ;.

5
> +1
On simplifying, we get

4

(iii) / xlﬁdx
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Solution:
Given

1
X—de
We can write given question as

/x'f'dx

Now by integrating, we get

z—5+1
=—+C
—o+1 +
1
= —EI_LJ: + C
On simplifying we get
1
= __4&“4 +C
(iv) lldx
32
Solution:
Given

/lldx
X3

Given equation can be written as

/ X7 dx

Now by integrating the above equation we get
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—3+1
T 2

= |—— +C
7 +1
.-

= - +C
2

On simplifying we get

:_i_|_c

T

(v) / 3 dx

Solution:

We know that

/axdxz a +c
log.a

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

Solution:
Given
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1
/ de

now above equation can be written as

dx
22/3

= fi:_gf{adx

Now by integrating the above equation we get

2
3t
=—3 ., 1C
~2 41

On simplifying
— 323 +C
(vii) /32"'53“:!::

Solution:
Given

/ 32Io,g3 X dy

Given equation can be written as

=f3log3 rldzx

On simplifying we get

= f$2d1:
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Now by integrating the above equation we get

73

-~ 4+C
5+

(wviii) /Iugxxdx

Solution:
Given

/ log,, x dx

Given equation can be written as

:fl.dx

By integrating we get

=x+C
2. Evaluate:

Solution:
Given

/ 1+ c:;s?x dx

Given equation can be written as

—dzx [ 1+ cos2A = 2cos? A}

On simplifying, we get
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:fms x dx

On integrating

=sinz + C

(ii) / \/—ﬁdx

Solution:
Given

1 —cos2x
=

Given equation can be written as

[ 2 sin?
:/ ydw [,',1—c052$:2si112x]

On simplifying we get

= /sinxd.x

On integrating

= —cosz+C
3. Evaluate:
Eﬁloge r 65 log_ =z
1l Tior 2 O
elog.x _ pllog, x
Solution:

Given
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E.E log, x EEr log, x

4log. = 3log. =z dx
e* 108 T — e 108,

(i 5
eng ' eng T
= dz

Elng zt Elng z

Above equation can be written as

26 _ 5
zf(—$4_$3)dm
5

Y

T3

= f rldx

Now by integrating we get

1,3

=—+C
3—|—
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Evaluate the following integrals (1 - 44):

1. /(3;1:\/E+4\/:?+5) dx

Solution:
Given

f(3x\/§+4\/§+5)dx
By Splitting, we get,

=3 f ((3xvx)dx + (4vx)dx + 5dx)
= f3xx/xdx+f4\/xdx+ deX

3 I
=>]3xzdx+f4x(?dx+f5cb<

n+1i

X
. x"dx =
By using the formula,f n+1
3 1
3.‘(E+1 4x5+1

B TS i =
= 3+l 4 3+ 4 [ 5dx

We know that

fkdx=kx+c

=3 a
3xz i 4%z
=

5/2 3/2

6 s
=>—x5+§x3/2+ 5% +C

+5x+c

5
5 1
2. [(2°+ = — —)dz

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJu's

The Learning App

Solution:
Given

e 51,
f(“rm)"

By splitting given equation we get,

) 5 1

By using the formula,

2% 1
= +5J-(—) dx—fx‘lf’gdx
log2 X

Again by using the formula,

[Eree

2!{

oz Slogx — [x~1/3dx

By using the below formula, we get

Kn+1
nd —
fx X n+1
2‘{ —§+1
= + Slogx —
log2 "~ % —z+1
2
" sl xe
“log2 T VO T 23

On simplifying we get

X

3
= +510gx—£x23'3+|:

log2
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3./{ﬁ(am2+bm+c)} dx

Solution:
Given

J-[\frx{axz +bx + ¢) }dx

Now by multiplying we get

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

By splitting the given equation, we get,

= aJ-XE ><x§dx+bJ-xl X Xzdx + EJ-X”EdX
= aJ-dex-l— bJ-xf:dx-l— n:J-x?i.dx

By using the formula

Xn+1
J-X“ dx =
n+1
We get
S5 2 1
axz't  bxz™! cxzt!
= + +73 +cC

241 341 4
2 2

On simplifying

7T 5 3
ax:z N bxz . CXz N
= C
7/2 5/2  3/2

4. /(2 — 3x)(3 4+ 2z)(1 — 2xz) d=x

Solution:
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Given,

J(2 = 3x)(3 + 2x)(1 — 2x) dx

= [(6 + 4x — 9x — 6x?)(1 — 2x) dx

= [(6 — 5x — 6x2)(1 — 2x) dx

= [(6 — 5x — 6x% — 12x + 10x?> + 12x3) dx
= [(6 = 17x + 4x% + 12x3) dx

Upon splitting the above, we have

= [6 dx — [17x dx + [4x? dx + [12x3 dx
On integrating using formula,

[x"dx = x"/n+1

we get

=6x—17/(1+1) x*** + 4/(2+1) x**1 + 12/(3+1) x>** + c
=6x—17x%/2 +4x3/3 +3x* + ¢

m T
5./(—+—+mz—|—mm—|—mm) dr

o T
Solution:

Given

m X
(—-I— —+m*+x"+ mx) dx
X m

By Splitting, we get,
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m X
= —dx+J-—dx+J-xmdx+J-m‘dx+ J-mxdx
X m
We have
J-ld =1 +
- x =logx+c

By applying the above formula, we get
1
= mlogx—l—EJ-de-I—J-x‘“dx-l— J-m"dx—l—J-mxdx

By using this, we have

Kn+1
J- xdx =
n+1

1
= Xl+1 111X1+1

m+1
= mlogx + & + + J-m“‘dx+
T 1 Tmy1 1+1

By using the formula,

—x m+1 X 2
m X Im mx

+ + +
2 m+1 logm 2

o [ (.f—v,i;)z az

Solution:

(5~

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

- [+ () -26R (F) )

= mlogx +
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After computing or simplifying, we get
1

= J- (:{ +-—— 2) dx
X

By splitting the above equation, we get,

1
= J-XdX+J-£dX—2J-1dK

Now integrate by using standard integration formulae, we get

1+1

= +logx— 2x +¢

1+1
=% x*+log |x] - 2x + ¢

7./(1+—V/§)3dm

Solution:
Given

[55

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

dx

f 1+x?+3x  ®1+3x 10 xx
= Vx

dx

dx

I 1+x?+3x%+3x
= Vx

By splitting the above equation, we get,

3 2
—dx—I—J-—dX-I— —dx-l— —dx
. .
= J-x'idx—k J-xg ><x'§d:-;+ J-3XE x;;'?j;dx—kfﬁrxx:{'idx

= J-X_gdx—k fx?idx—l—SJ-xf:dx—l—BJ-xédx
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Again we have formula,

Xn+1
J-X“d){=
n+1

By applying the above formula we get

1 3 3 1
_E+1 -+1 3 -+1 EXE+1
+ + +
—24+1 241 241 iy
2 2 2 2

X
=

1 7 2 3
¥z Xz 3%z 3%z
:’"T+T+T+T+E

2 2 2 2

=, 2 1 3 6 s
=2g:z:+?;r:2+2;r2+3:r2+f?

o [ omes () ) a

Solution:
Given

J- [XE + elog* + G) x} dx

By splitting the above equation, we get,

= J-xzdx—l— J-e'“g"dx-l— J-G)xdx

By applying formula,

Kn+1
J-:{“dx=
n+1

We get

2+1 ¥

= ;+ 1+J-E'°gexdx+f(§)- dx
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X 1 ce\*
=>?;-+-jﬁx dx-+]0g(§)(§)

x® 1 e)\*
T [xaxt s )
Integrating and simplifying we get

6
2 .
=y =ege—f SHE
log (%)

9. /(mE + e* + e°) dx

Solution:
J-(X& + e* + e®)dx
By splitting the above equation, we get,

= J-Xed}{-l-J-Ede-l-J-EedX

By using the below formula,

Xn+1
J-x“d)s*.:
n+1

We can write as

Xe+1
= —|—J-exdx—|—J-ede
e+ 1

Again by applying the formula,
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Xe+1 Ex
= + +J-e‘*‘dx
e+1 log.e

We know that,
J-kdx =kx+c

So substituting this we have

X&+1 Ex

= +
e+1 log.e

10./\/5(3:3 — 3) dx

Solution:
Given

[ o2

Multiplying throughout the bracket, we get,

+ex+

1 1 2
= f{xixxa—xﬁxg)dx
1 1
= J-{XE+3 —xz ' x 2)dx
Again by simplifying
7T 1
= J- (xz — 2X " z)dx
By multiplying,

= J-X.'z.dx— EJ-X_._'l:dX

We have

Xn+1
J-x“d)s*.:
n+1
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Applying the above formula, we get

1
XE+1 X—E+1
= —2— +cC
Iyl 141
2 2
o 1

Xz Xz
=5 27+
2

2

9
2Xz 4&
—4Xz+C
9 2

RN

Solution:
Given

J-‘v%[l +§} dx

1
=
wH

=

throughout the brackets,

:.f[ +—>< Jax

The above equation can be written as

<[
< JGrae
-JGr e

By splitting them, we get,

By multiplying
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= J-X_Ti.dx—k J-X_de

We have

Xn+1
J-x“ dx =
n+1

By applying the above formula and integrating, we get

= 2Xz—2X z+¢C

14. / % da

Solution:

(1+\,ﬁ)E
f T =

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

J’(1)2+(ﬁ)2+2x 1><\,!Ed)‘I
- VX

J’1+x+2(
= dx

By splitting the above equation, we get,

1 X E-J'_

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 19

m BYJ U'S Indefinite Integrals

The Learning App

1 1
= J-X_Ed){-F J-XXX_EdX-i-EJ-dX
On simplifying and integrating

1
—=+1
2

1
+ J-xl‘idx—k 2x+ ¢

Xz 1
=}T—|—J-:{zdx+2:{—|—|:

2
Now by integrating, we get

1
p gz +!
= 2Xz+7 +2x+c

~+1
2

2
1 2¥=

= 22Xz + 3 +2x+¢c

15. / Vz(3 — 5x) dx

Solution:
Given

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

_J(3vx—5xy/X)dx
= J-(ng —bxlx xi) dx
= J-{Sxi — 5};1+§)dx

. J- (3x3 — 5x3)dx
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By splitting the above equation, we get,
1 =3
= SJ-xde— EJ-XEd‘x

By using the formula and integrating

Xn+1
J-x“ dx =
n+1
1 2
3xztt  Bxztt
= 3 —3 +C
-+1 -4+1
2 2
2 5
3x= Ex=
-F s T
2 2
2 o5

= 2xz—2Xz+¢cC

16./(m+13/(§_2) dx

Solution:
Given

J’{K-I— 1(x—2) q
7 X

Multiplying the above equation, we get

J'XE—EX-I-K—Zd
=
VX :
J-KE_K_Ed
= X
VX

By splitting the above equation,
f X f al f 2 4
= | =dx— | =dx— | =dx
VX VX VX
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1 1 1
— J-XE XX_EdX—J-KXK_EdK—ZJ-X_EdX
2 1 1 1 1
= J-K _EdK—J-X Tzdx — ZJ-:{_Ed}:
a2 1 1
= J-xidx— J-xidx— EJ-X_EdX

We have the formula,

Xn+1
J- x"dx =
n+1

By applying the above formula we get

=3 1 1
xz'!  xz*! 2x3
= +cC
3 1 1
241 241 —I+41
2 2 2
- L
Xz Xz 22Xz
=5 -3 "1 T¢
2 2 2
2 s 2 = 1
= —¥z——Xz—4¥=24C
5 3

2
Solution:
Given
x°+x7242
> dx
X

By splitting the above equation, we get,

- (B D)o

The above equation can be written as
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= J-{:KE XX T2 +Xx I xx 2+ 2 xx )dx
On simplifying,

= J-(:{E“E +x7272 4+ 2x %) dx

= J-(xa + x4+ 2x7%)dx

Again by splitting the above equation, we get,
= J-xgdx—k J-X_q'd){-l-EJ-K_EdX

By applying the formula,

J-x“dx=

Now by integrating by using the formula,

Xn+1

n+1

3+1 —4+1

x*7 X +2x‘2+1+
T3+1 —4+1 —2+1

C

x4 . x 3 . 2x~1
ﬁ — —
;-3

20. [

Solution:
Given

5xt + 12x% + Ta?

dr
T2 4+ x

Ex*+12x3 + 7x?
J- > dx
x2+x
Now spilt 12x® into 7x° and 5x°

-]

Ex* 4+ 7x* 4+ 5x° + 7x?

dx
X2 +x
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Now common 5x° from two elements 7x*from other two elements,

f5x3 x+1) +7x*(x+1)
=5 = dx
X2 +X

J(5¢% +7x3) (x+ 1)
x(x+1)

= f(sz + 7x)dx
Now splitting the above equation, we get,
= f5x2dx+ f?xdx

5X2+1 7X1+1
+
T TR

5x3+7x2+
= —f—
3 2
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E

XERCISE 19.3
1. /(23: —3)° + V3x + 2dx

Solution:

Lot =) (2x—3)%+ 3x +2
Then,

_J(2x—3)% +(3x+ 2)z

Now by integrating the above equation, we get

1
(2x—3)5%1  (3xs2)2T?
2(5+1) 3C+1)

(2x—3)° (3x+2]§
_ 2 3(3)

{2x—3]6+ E{3x+2].%.
= 12 9

{Ex—3]5+ 2{3:&2]%
Hence, | = 12 9 4+

1

1
2. d
/(Tm—5)3+1f5a:—4 v

Solution:
[ ——+—=—dx
let | =~ (7x=5)®  v5x—4  then,

S (7x=5)7% + (5x — 4)%

Integrating the above equation, we get
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1 r
(7x—5)"2+1 (5x—4)"z™

_ 73+ 4 (1)

Lt _y2 2 e 2
Hence, | = 14{:?){ %) +5 oX 4+C

dx

1 1
3.
/2—3:]’:—'_1,#'3:1:—2

Solution:

1 1
Let | = = Vax—2(Ix

I 1 1
=Y 2-3x  v3x—-2(x

1
We know I =g

By applying the above formula we get

log|2—3x]

2 2
_ 5 +§(3X—2)2

_—g log|2x — 3| +§\i3x—2 +iC

x+3
" e

Solution:
Let,

X+3
= el

Splitting the above given equation
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S
(x+1)%dx

x+1
J Gesdp X J

ol sty ooy

— Y (x+1)® (x+1)*

The above equation can be written as

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

Integrating the above equation we get

] = Smp gy et

R T —4+1

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

== -2 =
1 2
Hence, | = T 2(x+1)? 3(x+1)3 £k

1
5. dx
/J_x+1+v’i

Solution:
1
Let | =" 4 x+l+'\.";

Now multiply with the conjugate, we get

J‘ 1 Y !{+1—\.";d
=" 4 3{+1+1..'E ) Vx4 1—1,";
J‘ W x+l—'\.";
= X+1—x

On simplification we get
_JVEFT =R

The above equation can be written as
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L 1
_ f{x-l— 1)z —xz

On integrating we get

2 3
(x+1)2 x2
3 D
= =z z
2 3 2 2
“(x+1)2—<(x
HenceI:E{ )z 3{ )Z+C

1
6. d
| A=

Solution:
J" 1
let | = vaZx+3+y2x3 u
Now, multiply with the conjugate, we get

1 [Zx+3—2x-3)
J w WEEEVET) g

VI2x+3+2x—3 v 2x+3—/2x—-3

f (VZx+3-y2x-3)
I:\."E!{+3:| 2—{\."23{—3:]2

[ (VZx+3-y2x%—3)
= 2x+3-2x+3

Om simplifying or computing we get

J “?dx— f'“'mdx

Taking 1/6 as common
1 1
B éf(2x+ 3)zdx — éf(zx— 3)zdx

On integrating we get

1

1{2x+3)5+1 1 [zx—a] 1
- —_— = 2
_6\ 2 sl 2
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Hence, |= 18

7 X4
'/{2x+1}2 X

Solution:

2x
let | = f (2x+1)2 dx

Now by splitting the above equation we get

J‘ 2x+1 1
=" (2x+1)® (2x+1)°2

The above equation can be written as

1 _
_ [ T (2x+ 1)72dx

On integrating we get

1 (2x+1)7 24
=510g|2:{+ 1| — e
-1
Eln::rgIZ:n:—l— 1| — (2x+1)
=2 -2
1 1
5]0g|2:{+ 1| + P @GDAC

Hence, |=

1
8. dx
/v’x+a+ vx+b

Solution:

1
let | = f yx+a+yxt+b dx

1 2 a 2
—(2x+3):—;§(2x—3)2+C
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Now, multiply with conjugate, we get

J" 1 {1..' x+a—y x+b}
Vitatyxib T Jx+a— (x+b) dx

(viTa—vx+h)

7 —=
— I'(v.,.'x+a —y/ (x+b) dx

On computing, we get

J" {\.'m— \-'ﬁ}
= a-b dx

On integrating the above equation we get

= E(X+ a)g—g(x+ bjz]

= a-b

2
Hence, |= 3(a-b)

9. /sinxw’l + cos 2x dx

[(X+ a)f: - (x+ b)f:LC

Solution:

Lot | = J sinx /(1 + cos2x)dx
_ [ sinx /(1 + cos2x)dx

By substituting the formula, we get

_ [ sinx 2 cos?xdx

_ [ sinx V2 cosxdx

_ V2 [sinx cosxdx

Now, multiply and Divide by 2 we get,

V2 :
| 2sinx cosxdx

RD Sharma Solutions for Class 12 Maths Chapter 19
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~
_"'E—Ef sin2 x dx

On integrating

1.."5 —CO52X
2 2

1

Cos 2X
Hence, I= 242
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E

XERCISE 19.4

dx

1 /x2+5x+2
' x+2

Solution:

Given

/x2—|—5x—|—2

x+2 dx

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

“» We can write the above equation as

4
=¥x+3 =+2

~ The above equation becomes
[x+3——— dx

= X+2

By splitting

1
_ Jxdx+3 [dx—4[—dx

x0 1
We knDWIXdK=E:IEdX= Inx

xZ
—+3x—4In(x+ 2 . .
= 2 ( ) +c. (Where c is some arbitrary constant)

-2

xa
2./ dx
x—2

+3x —4log|x+ 2|+ ¢

https://byjus.com
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Solution:
Given

X
/x—?_‘dx

By performing long division of the given equation we get

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

“ We can write the above equation as

SRS N
“ The above equation becomes

[x2+2x+ 4+ — dx
= x—2

:'fxz dx+2fxdx+4fdx+8f:lzdx

1 1
We knowadxzﬁ:Idez Inx

n

3{3 3{2
—+2—+4x+8In(x—2) +¢c
= 3 2

!{3
—+x*+4x+8In(x—2)+ c . .
= 3 ( ) . (Where c is some arbitrary constant)

3
:%+x2+4x—|—8|ng|x—2|—l—c

2 5
3, /x—"'x"' dx
Ix+2

Solution:
Given
x>+ x+5

L)
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By doing long division of the given equation we get

X 1
Quotient=3 o9
43

Remainder = o

“+ We can write the above equation as

X 1 43 1
e
= 3 e 9 M3Ix+2

*» The above equation becomes

[E424+8( 1 )ax
3 9 9 \3x+2

1 1 43 1
=);fXdX+;de+?fde

xn+1 1
n e =

Weknowfx dx n+1,fxdx Inx

1 S | 43 1

SxZ4-xx +—%=-In(3x+2)+¢
=3 2 9 9 3

I | 43 ; :

=2 4 ax+ 57 log [3x + 2| + ¢ (Where c is some arbitrary constant)

6 9
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EXERCISE 19.5

1 x+1 d
) X3

Solution:
Given
x+1

=d
VX3

PAGE NO: 19.33

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

solve

Here we have multiply and divide by 2 to given eqguation

lj 2x+ 2
== 2% /2x4+ 3

Add and subtract 1 from the numerator

1,2x+2+1-1
o e

= 2 WV2x+ 3
lj 2x+3-1
= 2 ya2x+ 3

Splitting the above equation we get

1 2x+ 3 lj 1
= 2% 4/2x4+ 3 2Y 42x+ 3

Taking % common from the above equation

R g{f VZX + 3dx— [(2x + E)de)

Now by integrating the above equation we get

1 (2x+3)=
X 2N aE T
= z z
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2 1
2x+3)z (2x+3)=
= & 2

+ C

2. /xu’x+ 2 dx

Solution:
Given

/x x + 2dx

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 Jx+ 2—2)Jx + 2dx
_ J(x + 2)3dx— [2yX F 2dx

On integrating we get

=S 2
2Z(x+2)z 4i{x+2)=2
= 5 3

x—1
3. —d
vx+4 X

Solution:
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Given
x—1
cx
VX +4

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

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

solve

Add and subtract 5 from the numerator

J" x+5-5-1

Vx+4

dx

=
J"!{+4—5

VX + 4

=

By splitting the above equation

X+ 4 5
dx — dx
=" Jyx+4 Jﬂn.,-x+4

- U VX + 4dx—5[(x + 4)%(1:{)

Now by integrating, we get

{:1:+34].;:. _Ex (x +l4]§ 1c
= oz z

By computing

3
2({x+4)z2

1
T —10(x + 4)z + ¢

4. /{x+2}‘f3x+5dx

Solution:
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Let
I=f(:1:—|—2}153;::—4—5dx

Substitute 3x+5=t

— = =9
R

= 3dxr = dt
dt
:'d.L—?

t — 5 dt
2i= "5 2B
1 t— 5+ 6
-1 J(=5e)
By taking 3 as common and multiplying, we get
1 2 1
- E/(t? +t2)dt
On integrating we get

1 [t—%ll f—_’!'+1

+
3 1

| +e
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On simplifying

1 2.8 Z 8
. 5 © +3 >
5 [5“ gt ] s

By substituting the value of t

= %[3(3“5)’% + %(3:::+5)"] +C
b .

2 P 3x + 5 1 5
p— ..6 [(311-+-)) {—.l_;,—'—' +'§—}] -{—(_,
- 5 4 5
[(31‘4—5); {9"' +115'" ke }] +C

(s X

2
— 155 (3= + 5)% (9z + 20) + C

ol N

ol

2x+1
1f3x+

Solution:
Given

/’ ( 2x + 1 e
vV ST —+
Multiply and divide by 3 in the above equation we get

e L
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The above equation can be written as

_l/‘(h‘mi—*i—l)dw
3 Viz+2 /

Taking 2 as common and subtracting

1 f( 2(3z +2) 1 ) 3
= - Ve
var 4+ 2 Ve +2
On simplifying

——lf(2133m+ = - )rf,;r:
3 Vv3r+2

By splitting the integral

= % [[2(3x+2}'5‘dx —f{3x+2}' 5‘.:.-:-::]

On integrating we get

1 2 {Est.'-l—E}’:‘—l—l B
3 3(1 +1)

1 4 b 2 1
= — | = (3= 2)7F — —(3 2)7 &4
3[9(.;4—} 3{z+}]+

(3z +2) 1" "
(-1 +1)x3 :

On simplifying we get

a s
= (30 +2) - E{3x+2}“ +e

ﬂf_'—?—_:'i(dl(d* i )+r

) +e

— 6z +1)V3EFZ+C

— vazz (1222
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1. / sin’(2x + 5) dx

Solution:
We know that

1l—-cos2x
sinfx= 2

XERCISE 19.6

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

By substituting the above formula

~ The given equation becomes,

J- 1-cos2(2x+5)

= 2

We know

dx

1,
[ cosaxdx = S sinax +c

1 1
=:-Ef dx—;f cos(4x+ 10) dx

On integrating we get

_ lsin{-ﬂ:x-l— 10) +¢
= 2 8

2. / sin’ (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

sin®x =
=

3sin x—sin 3x

4
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Now applying above formula to the given question we get

J- 3sin(2x4+1)—sin 3(2x+1)
4

_ [sin®*(2x + 1)dx = dx

. -1
We know [ sinaxdx = —cosax+ ¢

By substituting the above formula we get

3. 1, .
- Ef sin(2x + 1)dx — ;f sin(6x + 3)dx

On integrating we get

-3 1
- ?c05(2x+ 1) +ﬁc05(6x+ 3)+ c

3. /cus“ 2x dx

Solution:
Consider,

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

We know that

1+cos2x
= cos’x= 2

The above equation

(cos? 22 = (Brez)
= 2

(1+CGS4!{)2 _ (1+2 cus4x+cusz4-:{)
= 2 o 4

1+cos8x
= cos’dx= 2

{1+2 cosdx+cos® 4x 1
— 4 4 2 a

cosdx 1+cos8x
+ + )

Now the question becomes,
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1 1 1 1
z};fdx-l—gfms-ﬂ:xdx-l—afdx-l—af-:osﬁxdx

1,
We know [ cosaxdx = S sinax +c

sin 8x
64

4+ isindx + 3+ +c
=4 8 g

24x+8sin 4x+s5in8x
= 64

+C
4, /sin2 bx dx

Solution:
We know that

1—-cos2x
sin’x= 2

By substituting this formula,

*» The given equation becomes,

f 1-cos2bx B

= "

1
We knowfcosaxdx = -sinax +¢

1 1
_ 5 J dx—=J cos(2bx) dx

On integration

3 2
e Esm(th) +c
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XERCISE 19.7

Integrate the following integrals:
1. / sindxcos Txdx

Solution:
Given

/ sin 4x 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)
S Sindxcos 7x = 2

We know sin (—8) =—sin 6
Hence Sin (— 3x) = —sin3x

“ the above equation becomes

1 : .
. | E{sm 11x — sin 3x)dx
i : .
_ 5 (Jsin1lxdx— [sin3xdx)

. -1
We know [ sinaxdx = —cosax + ¢

5(_—1035 11x + E-:n:rs 3:{)
11 3

=2

1 1
—ﬁcosllx-— Ecas?-x—c

2. / cos 3x cos 4x dx

Solution:
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Given
f cos 4x cos 3x dx
Multiply and divide the given equation by 2
1 '
= Efﬂms-‘-l;r cos 3z dx
We know that 2 cos A cos B =cos (A + B) + cos (A—B)
1
= E[[ms[tlm-l—ih:}—i—cos (4z — 3z)| d=
Now by simplifying we get
1

=§f|[mﬂ[?m}|—|—cﬂsx}dm

On integration we get

1 [sin Ta

2 = +511]I] + C

1 . | y
= rd —R s e
14 sin x4 —smx 4

3. /cus mx cos nx dx, 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 + coslm + n)x

SCosmxcosnxs= 2
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. The above equation becomes

= fi(ms(m—n)x + cos(m + n)x)dx

1,
We know [ cosaxdx = Ssinax + ¢

Applying the above

1 1 . 1 .
_ E(E sin(m—n)x + msm(m + 11):{)

1 ([m +n)sin{m-n)x + (m-n) sin(m + n]x) 1 oc

=2 mZ —nZ2

We know thata’—b?=(a+b)(a—b)

By substituting the above formula and simplifying we get

%{sin[m+ n)x N sin(m — n}x} re

m+n m-—n
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XERCISE 19.8

Evaluate the following integrals:

1. / dx
v 1 —cos2x

Solution:
Given

1
_— ff,.]'
/ v 1 —cos2r

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

dx

= " 4/sin®x + cos®x—{—sin®x + cos®x)

1

dx

= " ysin®x + cos?x + sin?x—cos®x

1

dx

= " /2sin? x

[ =

= Y 25In x

1
—= [ cosec rdr
5

1
— [ cscxdx
=2

i,_lﬂg

=2

/‘ v/ 1+ cos 21‘

1— cosZa:

tanx

+ C

Solution:
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Given,
V' 1+ cos2r
v 1—cos2x

We know that

dr

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

By substituting these formulae in the given equation we get

J- Z2eostx

Z2s5in? x

Again by applying standard formula, we get
_, [ VeotZxdx

By simplifying we get

_, [ cotxdx

= log |sinx| +c

[m

1+cos:r

Solution:
Given,

/ \/l —Ccos T
d.r

We know that

X
2sin’=
1-Cosx= 2

X
2 cos?=
1+cosx= 2

By substituting these formulae in the given equation we get

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJu's

The Learning App

[ [tan?2Zdx
. 2

On simplification,

[ tan= dx
= 2

X
—2111|-:05—| + c
= 2

sec T
5. / dx
sec 2x

Solution:

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

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

We know

1
secx = — ,sec2x =
— COSX cCOs2x

Therefore the above equation becomes,

1

_LO3XK
1

= coszX

cos2x

= COSX

“ The equation now becomes

cos2x
| dx
= COSX

We know
Cos 2x =2 cos®x -1

“ We can write the above equation as

Zeostx—1
[

= COSX

1

dx

_ J2cosxdx— |

COSK
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= 2 sinx—J secxdx

(f secxdx = In|secx + tanx| + ¢

= 2sinx—log |secx+tanx| +cC

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

f cos 2x
I= : 5 il
(cos x + sin x)

By substituting the formula, we get

cos®z — sin” x
= —— dx
(cos x + sin x)

On simplification, we get

COS T — Sine
— dI

cosT + sinx

Putsinx+cosx=t

. dt
= —SIN X+ CcosX = —
dz
On rearranging

= (cos x —sin x)dz = dt

.
=In ||+ C

Now substitute the value of t, we get

= In |cosz +sinz| + C
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7 sin(xz — a)
| / sin(xz — b)
Solution:

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

sin{x—a)
= f sin{x—b) dx

Add and subtract bin (x - a)

sin{x—a + b-b)
= f sin{x—h) dx

j sin{x—b + b—a)
— sin(x—h)

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)
I : dx
= sin{x—h)

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

X

_, [ cos(b—a)dx + [cot(x— b)sin(b— a)dx
_,cos(b—a) [ dx + sin(b—a) [ cot(x—b) dx
As | cot(x) dx = In| sinx |

= Cos (b-a)x+sin(b-a)log |sin(x-b)|

Therefore,
=cos (b - a)x + sin(b - a) log |sin(x - b)| + ¢, where c is an arbitrary constant.
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EXERCISE 19.9
Evaluate the following integrals:
log x
1. /
T dx

Solution:
Assume logx =t

= d (log x) = dt
2dx = dt
== X

Substituting t and dt in above equation we get

- [t.dt

But t = log(x)

log®x

= 2

+ cC

dxr

N /lﬂg(1+ z)

x(l+ x)

Solution:
1
Assumelﬂg(l + E) =t

_dQog(1 +2)) = dt

X —dx = dt
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—1.dx
= x(x+1) = dt
dx
= x(x+1) = —dt

. Substituting t and dt in the given equation we get

- [ —t.dt
- —Jt.dt
N
— +c

= 2

Butlog(l + %) =g
=>— %{log (l + —i—)}z-# c

1+ =)
3. /Tdm

Solution:
Assume 1l +Vx=t

—d(1+Vx)=dt

1

—dx = dt
=24 x

~dx = 2dt
=x

“ Substituting t and dt in the given equation we get
= [ 2t%.dt
2 [t.dt

2t?
— +C
#3
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Butl+vx=t

2(1+4%)° ¥ c
= 3 .

4, /vl 4+ eTetdx

Solution:
Assume 1 +e*=t

=d(1+e")=dt
= e*dx=dt
“ Substituting t and dt in given equation we get

o [Vede

_ [t2.dt

2

2tz
= +c

= 3

Butl+e*=t

2(1 + e¥)3/2

+ cC
= 3 .

5. /VS cos?xsinxdr

Solution:
Assumecosx =t

=d (cos x) =dt

=-sinxdx=dt

—dt
= dx = sinx
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~ Substituting t and dt in the given equation we get
Ui &,
=)_|‘ ViZsinx. =

o [t%h .dt

Wl

3t
= 5 e

Butcosx=t

3 s
——CcOoS3 x + ¢
= d .

EI
6. /—dm
(1 —I—E‘T)z
Solution:
Assume 1 +e*=t
=d(1+e*)=dt
= e'dx=dt

“ Substituting t and dt in given equation we get

Butl+e®=t

-1
=1 +eX

7. /cut3 xr cosec® xdx

Solution:
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Assumecotx=t
=d (cot x) =dt

= - cosec’x.dx = dt

—dt
dx = —
= CSC*X

RD Sharma Solutions for Class 12 Maths Chapter 19
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~ Substituting t and dt in the given equation we get

:)ft CSCX. o
ﬁf_t3.dt
- — [ t3.dt

—t*
— +c
= 4

Butt=cotx

—cot®*x

= 4

+ €

v1— x?

Solution:
Assume sin x =t

=d (sin "x) = dt

dx

= 4 1-x%

= dt

% Substituting t and dt in the given equation we get

_ [etdt

_, [e?t.dt
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EZt
— 4+ c
= 2

But t =sin "x
dfe ) s

1+ sinx
9. dx
v — cosx

Solution:
Assumex—cosx=t

=d (x—cosx)=dt

= (1 +sinx) dx =dt

< Substituting t and dt in given equation we get

[—=adt
= Wt
[t dt
2tV + ¢

Butt=x—cos x.

= 2(x—cos x)¥? + c.

1
10. dax
] V1 — x2(sin” ' x)?2

Solution:
Assume sin ‘x =t

= d (sin "x) = dt

dx
= v1-x°

= dt

RD Sharma Solutions for Class 12 Maths Chapter 19
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“ Substituting t and dt in the given equation we get
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1
:ft—zdt
e § 52 Jd%

On integrating the above equation we get
-1
1
=y =1
But t = sin “x

-1

= sin~1x

g k-

RD Sharma Solutions for Class 12 Maths Chapter 19
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EXERCISE 19.10 PAGE NO: 19.65

1. /mzvm+2dm

Solution:

Letl = J-:{E\fx-l— 2dx

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

I = f{t— 2)%/tdt

=1 = J-{tz—-fl-t + 4)+/tdt
3 3 1
=1 = J-(ti—-ﬂfti + 4t§)dt

27 8 s g 3
=]=-tz—=t2 + =-t2 + ¢
7 5 3

2 7 8 5 8 3
=1 = §(X+EJE_E{X+ 22+ 5(x+2)2 +c

2 7 8 5 8 3
Therefm‘e,[xzﬁx + 2dx = §{x + 2)5—3{:{ +2)2+5E+2)2+c

2

2. —— dx
/ v —1

Solution:

XE
Let] =J- dx
x—1

Substituting x- 1=t = dx =dt,

Now substituting the values we get
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_ J’(t + 1)2dt

Expanding using (a + b)? formula

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

Vi

On simplification
3 1 1
=] = J-(tﬁ + 2tz + t_i)dt

On integrating we get

2 s 1 4 3
=] =—-12 + 2tz + =tz + C
5 3

Again taking LCM
3 1 3
(Enti + 30tz + Eﬂti)

15

2 1
=] = EtE(StE + 15 + 10t) + ¢
Substituting the value of t we get
2 1
=1 = —{x— DZ(3(x—1)* + 15 + 10(x—1)) + c
2
=l = —(x—1)2(3(x —2x+ 1)+ 15 + 10x—10) + ¢
By simplifying we get

2
=]l = —(x—1)2(3x +4x +8) + ¢

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

oy
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£
3. — dx
/ vor + 4
Solution:

X
Let]l = J-—dx
W3X + 4

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

Substituting 3 x+4 =t = 3 dx =dt,

Substituting the values of x

:I:I(t_ifdt

34t

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

1 (t? + 16— 8t
27 Vi
On simplifying, we get

=] =

dt

1 3 1 1
=] = — (ti—Bti + lﬁt_i)dt

27

On integrating, we get

I ! 2tE U“:'tE ~ 32t1] ~
DA I o I
2 5 16 3 1
=1 = E[E{SX + 4)5—?{33 + 4)7 + 32(3x + 4)5] +c

2 16
== —3x+ 4) ——{3:{ + 4]2 + —{3:-; + -’-})2 + c

135

Therefore, J-
1.33): +

T 135

2¢ — 1
— —dx
(x —1)2

16 32
(3:{ + 4)2——{3:{ + 4)2 + —{3:{ + 4)2 +c
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Solution:
Let] x-1,
et = x—1)2 X

Substituting x- 1 =t =dx =dt
Substituting the values of x

J’E{t + 1]1—1dt

-tE

Multiplying and simplifying we get
2t + 1
[ERay
-tE

2 1
=:-I=J-(—+—)dt
t t2

On integration

=1

1
= J = 210g|t|—;+c

1
§ e Dl 4] == ——
= oglx | o c
Theref X1 S — vioplE—1] — e
ereiore, (X - 1)2 = Og X =1 C

5. /(2;::2 + 3V + 2dx

Solution:

Let]l = J-(Z:{E + 3)Vx + 2dx

Substituting x+ 2 =t=dx=dt

Substituting the values of x in given equation, we get
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=] = f[z(t—Z)2 + 3]y/tdt
Expanding above equation using (a —b)? formula
=] = f[2t2—8t + 8 + 3]ytdt
On simplification
5 3 1

=1 = f[Zti-—BtE + lltildt
On integrating we get

47 165 2238

=il = 7t2—?t2 +?t2 +* €

4 7 16 5 22 3
=21 = 7(x+2)2—?(x+ 2)2+?(x+ 232 + ¢

4 7 16 5 22 3
---f(sz + 3)vx + 2dx = 7(x + 2)5—?(x + 2)z + ?(x + 2)z+c
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E

XERCISE 19.11 PAGE NO: 19.69

Evaluate the following integrals:
1. /tan3 r sec? x dx

Solution:

Letl = J-tangxsechdx

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

Substituting the values of x
=1 = f t3dt

On integrating we get
tf-l-
=1=—+c
4

Substituting the value of t we get

: tan®x N
=] = C
4
Z , tan*x
Therefore, | tan® xsec xdx = 2 + C

2. /tan x sect rdr

Solution:

Let] = J-tanxsec"‘xdx

The above equation can be written as
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https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJu's

The Learning App

=1 = J-tanxseczxseczxdx
=1 = J-tanx{l + tan?x)sec’xdx

=1 = J-(tanx + tan®x)sec?xdx

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

Substituting the values of x

=] = J-(t+t3)dt

On integrating we get

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

tan*x

2t
=l=—-+—=+c

A 4

: tan®x . tan®*x N
= = C
2 4
B tan® x

Therefore, | tanxsec™xdx = >

3. /tanE' x sect x dx

Solution:

Let] = J-tanf‘xsec”‘xdx

The above equation can be written as

=] = J-tanE‘xseczxseczxdx

Taking tan® x as common

4
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=1 = J-tanE‘X{l + tan®x)sec®xdx
On simplifying
=1 = J-(tanE‘x + tan” x) sec®x dx

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

Substituting the value of x
=1 = f(tE + t7)dt

Integrating we get

t* 1
=]l=—=+—-+c
6 8

Substituting the values of t

: tan®x N tan®x .
=1 = C
6 3]

tan®x  tan®x

Therefﬁre,J-tanE‘xsec“de = — + 3 +C

4, / sect x tan = dx

Solution:

Let]l = J-secﬁxtanxdx
The above equation can be written as
=1 = J-SEEEX{SEEXtaIIX)dX

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

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 19

m BYJ U'S Indefinite Integrals

The Learning App

:~I=ft5dt

On integrating we get
16
=1=—+c
6

Now substituting the values of t we get

i sec®x i
=1 = c
6
5 sec®x
Therefore, | sec x(secxtanx)dx = = C

5. /tans' x dx

Solution:

Let] = J-tanf‘xdx

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

Using standard formula

=] = J-(se-:zx— 1) tan® xdx
Splitting the above equation we get

=] = J-tangxsechdx—ftangxdx
=] = J-tangxsechdx—f{seczx— 1) tanx dx

=1 = J-tangxsechdx—J-(sechtanx)dx + J-tanxdx
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Let tan x = t, then

=sec? x dx = dt

=] = J-tadt— J-tdt + ftanxdx

t* 12
=] =——— + log|secx| + C

13 glsecx|

: tan*x tan®x + log] I+
=] = — oglsecx C
4 2 &
- tan*x tan®x

Therefore, | tan’xdx = i + log|secx| + ¢

6. / vVtanx sec? » dx

Solution:

Let] = J-\ftanxse-:“‘xdx

The above equation can be written as

=1 = f\ftaIIKSEEEKSEEEKdX

Taking common

=1 = J-w.!tanx(l + tan”x)sec®xdx

1 3
=1 = J-{taxﬁx + tanzx)sec®xdx

Let tan x =, then

=sec’ x dx = dt

1 5
=] = J-(ti + ti)dt
https://byjus.com
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On integrating we get
23 27

===tz + =tz + ¢
3 7

Substituting the value of t

2 3 2 7
=] = Etaxﬁx + Etanﬁx + C

2 3 2 7
Therefﬂre,J-w.a'tanxsec“xdx = Etaxﬁx + 51',3115){ +
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EXERCISE 19.12 PAGE NO: 19.73

1. / sin® = cos® x dx

Solution:
Let
sinx = t

We know the Differentiation of $I1X = COSX

dt = d(sinx) = cosxdx

dt
dx =
So, COSX

Substitute all in above equation,

at
. t*cos®x
[ sin* x cos® x dx =f cosx

_ [ t*cos®xdt

_ | t*(1—sin’x)dt
_fe(1—-t)dt
_[(t*—t%)dt

,{m-l

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

T T S
Hence,f(tﬂf t)dt_E ;s T C

Put back t =sin x

1. 1.
4 5 ~sin®x —-sin”x + ¢
[sin"xcos”xdx=s 7

2. /sinﬁ rdr
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Solution:
The given equation can be written as

[sind x dx = [ sin®x sin®x dx

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

- f (sin®x—sin®xcos®x)dx

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

— [ (sin X (1 —cos ’x) —sin®x cos®x) dx {since sin? + cos2x = 1}
— [ (sin X —sinx cos?x — sin *x cos® x)dx

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

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

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

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

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

_[sinXdx + [(t7dt) + [ (1-t7)t? dt

_[sinXdx + [(2dt) + [ (F-t*)dt

2 ta t5 Kn+1
—cosXx+ —+———+ ¢, . : ] B
= 3 3 5 (since [X"dx=n+1+cC forany c = 1]

Put back t = cos x

tB tB =
—CcosX + —+ ——-—+ ¢
= 3 3 3

CDSEK CDSEK CDSEK
_—CoSX + —— + ——-—— +¢
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2 1 2 1
= —C0sX + Ecnsgx—gmsEx + c_ [msx—gmsgx—k EEDSEX] + c

3. / cos® = dx

Solution:
The given question can be written as

[cos® x dx :jcosg X cos®x dx
3 _ ot 2 . .

= cos” X(1—sin*X)dX (since sinx + cos® = 1}
=T (cos®x —cos®xsin® x) dx
[ (cos X {( cos®x) — cos® x sin” x) dx

o 2 _ 3 dom 2 . .
= (cos X (1 —sin X)—cos xsin“x) dx {since sinx + cos2 = 1}
— [ (cos X —COSX sin®x — cos?® x sin® x)dx

o 2 3 Fom 2 .

_ [cos X dx —[ cosxsin®x dx — [ cos®xsin®xdx (separate the integrals)

We know, d (sin x) = cos x dx

So put sin x =t and dt = cos x dx in above integrals
_ [cos Xdx —[ t*dt — [ cosx cos®x sin’x dx
_[cos X dx —[ t7(dt) — [ (cos*x cos x) t* dx
_[cos X dx —[ t7(dt) — [ (1—sin?x)t* (dt)

_ [ cos X dx —[(t?dt) — [ (1—t*)t* dt

_ [ cos X dx —[(t*dt) — [ (* —t*)dt

. 3 tE- t5
sinx————+ -+ ¢
= 3 3 3
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Put backt=sinx

sin®x  sin®x cos X

sinx — — + +
= 3 3 5

. 2, 1.
= SlIlX—ESIIIEX + ESHIEX + c
.5
4, sin” @ cos x dx

Solution:
letsinx=t

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

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

1 5
[sin® x cos x dx = J t3dt
On integrating we get

t6
— +c
&

Substituting the value of t

gin®x
= &

+ C
5. / sin® x cos® = dx

Solution:
Since power of sin is odd, putcosx =t

Then dt = -sin x dx

Substitute these in above equation,
[sin® x cos® x dx = J sinx sin*xt® dx

_ [ (1 —cos?x) t°sinxdx

RD Sharma Solutions for Class 12 Maths Chapter 19
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- J-(1—t?) tédt
= J-(t° - t¥)at

On integrating we get

Put the value of t we get

R 1
~cos’x + ;cos9x + C
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mz
1. [ ——— _dx
(a? — z2)3

Solution:
Given

J?X - dx

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

Above equation becomes,

J- a®sin®8

(aZ—aZsin2@)3/2

(acos8 do) f a”sin® (acosB de)

a”)(aZ—a2sin2@)3/2

By taking a* common we get
2. ZH

j- a“sin
=" (a¥)3/2(a2—alsin2@)3/2

(acos8 d8) = [sin?0« ﬂa ° de

sin“8
= I cosZ8 d6 = [ tan6d@ _ [ (sec?6 — 1)dé (sec?0-1 = tan?0)
_ [sec*0do— [1.de

_tan6-0 + ¢

Put 8 = sin*}(x/a)

& L 1T
—_— — 8N ——+c
= (\/a2 - 332} a
N
’ (a2 — x2)5 v
Solution:
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i

Leu:f;,dx
(@ —=7)°

Let x =asinf

On differentiating both sides we get

dr = acosfdf

B MY
Beosd

‘.I=f a sin _do
(ﬂ?' — a? zin? E}“

& 1 7
_f a” sin f?-:ﬂsﬁf'.da
a-"’{'l. sin? ﬂ)‘

sin’ &
o a? cos? @ n:m‘*‘ﬂ

= 1,2 tan” @ sec® Od0
(o

Let

tan & =t

Differentiating on both sides

sec’f df = dt
T e 7
sadi= =g
T a8 i

2
1 x 3
= 5 (tiul(tan‘l ;)) +cC
8a* vaZ — 2

)
+cC
8a? a* — x

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 19

m BYJ U's Indefinite Integrals

The Learning App

x! 1 xt
Henm,f—ﬁd;r e = +E
(a2 — 22) 8a® (g2 — z2)
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XERCISE 19.14

Evaluate the following integrals:
1
L[ e

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

1 1
="

= —dx = o[ A dx
= B o @

b2
On integrating above equation using

X+a
A—X

e al
, we get

1 1
J’az_xzdx = —log

a
=+

iz X —logli—| + ¢
= b 2 E] E—K
On simplification we get

a+bx

iIog + €

= 2ab

1
2 [ g

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

a—bx

1 1
32 o 'hz dx
A —
a2

On integrating above equation using

I ax :i10g|x—z| +c

x? —a? 2a X +
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b
1 1 1 1 K_{_ﬂ}
_aZIKZ—(E}E e az*z(;)lﬂg|x+a[ T

On simplification

1 ax—h

= 2ab ax+b

1
- [ e

Solution:

5

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

1 1
S dx
i X"+a—2

On integrating above equation using

>
X“+a"

[——=dx = itan‘l(E) + c,we get

2 [— = dx = —*p-tan"[5] + C
= () a

By simplifying we get

—tan™? (3) +c

= ab b
2 1
4, / dx
x4+ 4
Solution:

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

f %% +4—4-1 f (x* +4)-4-1
= xt + 4 = +4

dx
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Now separate the numerator terms, we get

(x% +4)- 5 _ (x% +4)
f 5 f x2 +4 dx

T x+4

On computing we get

1
& de— Sfx2+4dx

_Jdx—

1

N R e | (E)
We knowfxzﬂﬁdX - atan a TE

_J

-dx = x—5x3tan"1(5) + C
& 2
On integrating we get

_x—gtan 1( ) +c

1
5. ———— dx
/ v 1+ A2
Solution:

. dx

-

letl= A1+4x°

The above equation can be written as

1
= J. J1+(2x)2 dx
Let t = 2%, then dt = 2dx or dx = dt/2
Therefore,
1 dt
'[\,1+(2v:)~ - Ef Vi+t?
[———dx = loglx + V(a2 + x|+ €
We know = V(@ +x%)

=§10g|t +V1I+ 2] +c
=§10gl2x + V1 + 4x7| + ¢
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E

XERCISE 19.15

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

Solution:
Let

1
= f4xz+12x+5
Taking out ¥4 as common, then we get

IJ’ 1 q
=—| —dx
4 :~;9-|—3:ns:+E

4
Adding and subtracting (3/2)* to the denominator

2

zlf L a
Heramde Q-6

The above equation can be written as

=EJ-( S)E_Idx

X+§
Let
3
(K+ﬂ=tm"m
= dx=dt

So, substituting the t values we get

1 1

I Y-
11 t—1

I:Ex2x1mdr+1+c
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) 1 1 X—a
[smce,f xz——(a)2dX ~7xa e |x+ a
3
I= glog x:gi +c
2 [Using (i)]

1
2. / dx
x?2 — 10x + 34

Solution:
Let

[=[—o
x2 —10x+34

1
I:J-xﬂ— 10x + 34
Adding and subtracting 57 to both sides

1
=fx2—2x><5+(5)2—(5)2+34dX

The above equation can be written as

_f 1 p
~ ) (x=5)2+9 .

Let(x—5) =t ... (i)
= dx =dt

So, substituting the values of t we get

1
‘=fm‘“

I 1t ‘1t+
—San (3) o
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1 1 X
since, | ———dx=—tan" (-] +¢c
[ J-KE + (a)? a (a) ]

I
=380 (5 *C ysing ()]

1 x—h

[=—tan™! +
3 an ( 3 ) +cC

1
3. /—dm
14+ x — x2

Solution:

[=[——dg=[——dx

et 1+x—x7 —(x*—x—1)

The above equation can be written as

ZJ-—(XE—lx—ljdX

Add and subtract ¥ to both sides

—J- L d
- X
1 1
—{32—3—1—14—@)

The above equation can be written as

ey

On computing we get

=J- \!_2 = dx
5 1)
(%) -¢-9))
P+ -3
I= ﬁlﬂgﬁ . +c

x5 Iz - x=3)

RD Sharma Solutions for Class 12 Maths Chapter 19
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a+x

= =%log +c

By using, a? — x2
1 VE+2x—1
V5 VB —2x+ 1

1 V5 —1+2x%
N VE+1—2x

1
4./ dx
2x2 —x — 1

Solution:

iad—x

I= +cC

I= +c

1
lLet b= f 2xZ—x—1

dx

Taking out ¥ as common we get

1J’ 1 dx
) oy X 3

&

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

1J- 1 4
==t ¥
2 e L |

-axks (03

4" \4
The above equation can be written as

1 1
ZEJ-(X 1)2_ g &
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3
1 1 3
I—Ex 3log 3[+ ¢
sz t+z
) 1 1 X—a
[smce,fxz_—(a)zdx= = alog|x+aI+C]
" o2
=zlog |—t-H4|+c
=%l [Using (i)
I—llo AL +&
TS

b i

1
5. / d
J x?2 4+ 6z + 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

1 1
——dx= | —— dx
So, f xP+6x+13 Jﬂl{:‘:+3,‘]z+22

Let x+3 =t
Then dx = dt
J- L dt lt ‘1t+

——  dt=—-tan'-4c

(t)2 + 22 2 2

1 1 X

since, | ———dx=—tan"!{-)+¢
[ J-XE—H:a)E a (a) ]
lt _1X+3+
5 an 5 C
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EXERCISE 19.16 PAGE NO: 19.90

Evaluate the following integrals:
SEC2 r
J 1 —tan“x

Solution:

SECZK
Letl = dx

1—tan®x
Let tan x =t..... (i)
_, SeC”X gy — dt

So, substituting these values in given equation we get

: 1 | |1—|—t|+ . J’ 1 q 1 | |::1-|—:n:|+
= w18l c [since, ()2 X =528 c]
I—El l+tanx c
T 9 1-tanx [US.Iﬂg {!}]

E.‘]:
2. ——dx
/ 1+ 2=

Solution:

Let & =t..... (i)

- dx =dt

So, substituting these values in given equation we get
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I=tanlt+c

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

I =tan™ (%) + ¢ [using (i)]

COS T
3./ 5 dx
sin“x +4sinx+ 5

Solution:
Let = f

COSX

sin? x+4 sinx+5

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

= Cos x dx =dt

dt
S0 I= ft2+4t+5
r

Adding and subtracting 2° to the denominator we get

dt
N ftﬂ +(20(2)+22—-22+5
Above equation can be written as
J’ dt
(t+2)2+1
Again, lett+ 2 = u .....(ii)
= dt=du
I J’ du
S Juz+1

1

=tan "u-+¢c

' f L dx =tan lx +
s1nce, — X =1alnl X C
[ 1+ (x)2 ]

=tan"!(sinx +2) + ¢ [Using (i), (ii)]
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E.T
4, dx
/ e?® 1 e 1 6

Solution:
X

=3
Let I= Jﬂv.=:31"+5n5-1“+5 dx

Let & =t..... (i)

=& dx =dt

1
= | ————at
J-t2+5t+6

_(_

So, substituting these values we get

2

I=juz_—(1)2du

1
- W e

I= 7108 l-i—c
2

2><§ u-+

, 1
[since, j x?-——(a)?-dx

=2><a

X—a
10g|x+a|+c]

RD Sharma Solutions for Class 12 Maths Chapter 19
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- Zu—1 -
= |6 C
& 2u+1
2(t+2)-1 o
I =log 2(t+§)+1 + ¢ [Using (ii)]
eX+2 . .
I =log Feal T [Using (i)]
5./ e 4
. — &
4ebfr 9
Solution:
EEK
et =) s &

Let & =t (i)

= 3e* dx=dt

T
" 3) 42—-9

Taking (}) as common we get

1 1

“12) , 9
¥y

dt

The above equation can be written as

1 1
I=E t—g_(ﬁ)zdt
2
I—ilﬂg j +c
36 t+%
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2t—3
I=1/36 log |2t+ 3| +c
2e3%_3
2e3%43

1= 1/36 log

+ ¢ [Using (i)]
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E

XERCISE 19.17
Evaluate the following integrals:
1
l. | ——==d
/ V2T — T2 ¥

Solution:

1
Let I'= f W 2x—x= dx

The above equation can be written as

1
= J- dx
o — (%2 —2x)
Now by adding and subtracting 1? to the denominator we get

1
- J-J—[KE —2x(1) + 12 — 12]

dx

On simplifying

1
:fJ—[(x— D

The above equation becomes

—J- ! dx
- 1-x-1)?

let (x-1)=tand dx =dt

1
[=) —=dt
S0, f V1-t?
= sin™! t + c [since J- ! dx =sin"'x +c]
V1 —x?

I=sin"}(x—1)+c
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dx

1
2.
/JE+3:L'—:1:2

Solution:

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

9 9
3—(){2—3){4-———)

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

The above equation can be written as

41(3)
3 \F73

Substituting these values in given question we get

2

dx

J-\!ﬁdxzf 41 1 3\
FE-6-3)

Let x-3/2=t
dx = dt

o G

=sin"" | — |+ ¢
val
2
1 X
. - _ i -1
[su‘u:eJ- —— dx = sin (3)4—1:]
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1
3. dx
/ Vo — dx — 2x2

Solution:
1

let | = ° 4 5—4x—2x*

Now taking out 2 as common from the denominator we get

1
= dx

J—E [XE-I—EX—%

By adding and subtracting 1° to the denominator we get

1 1
=— dx
5
J— [x2+2x+ (12— (12 3]
By computing
1 1

= dx
V2 J— [x+ 12— 7]

IIJ =

—(x+1)?
let (x+ 1) =

Differentiating both sides, we get, dx = dt
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1 1
I=ﬁfi||7—72dt
=1 -2
. 1)
1 t

=—sin!| —=|+¢c

" \g
[since J-#
Va-x

1 2z
[=—sin"| |=x(x+1) |+c
= J; (x+1)

1
4, d
/J3m2+5m—|—7 *

dx = sin™? (5) + c]

Solution:

Let Y 3NE+5N+T

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

Taking 1/v3 as common from the denominator we get

IJ’ 1 q

=— X

3 J:-{9+§:r:-|—z
373

Now by adding and subtracting (5/6)* to the denominator complete perfect

square, we get

1 1

B e (@) (- () +2

The above equation can be written as
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B 1[ 1 dx
V3 J 52 59
(X+E)+§6

lt( +5)—t

e X 6 =

dx = dt

i1

- 2
* ()

= %log t+ ’tz + (g)

On simplification we get

RD Sharma Solutions for Class 12 Maths Chapter 19
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1
+c sincef—dx=lo Xx++x2+a%|+c
[ ‘,Xz.l_az gl |

L]
I
@l

1 +5+ (+5
oglx+¢ x+e

I
@l

)1(@)2 .o

1 +5+ 2+5X+7+
oglx+ -+ [x2+—++c
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EXERCISE 19.18

Evaluate the following integrals:
1. / ﬁ dx

Solution:

The given equation can be written as

X
— _dx =
f Vx4 + at

Let x? = t, so 2x dx = dt

Or, xdx = dt/2

1
Hence,'r m = | feramiz

1

Since, ~ V(* +2?)
1

Hence,z IW dt = - log |t +

Put t = X

3 logl x? + /(x2)? + (a2)?|+ ¢

!\J

gloglx2 + Vx4 + at| + ¢

SEEC2 4 ¥
2. dx
vV4+ tan®x
Solution:

X
fJ(xz)z # (az)zdX

RD Sharma Solutions for Class 12 Maths Chapter 19
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i

dx = log|x +V(x2 + a?)|+ ¢

1

Vi + (a2)2

t2 + (a2)2l+ ¢

dt
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lettanx =t

Then dt = sec®x dx

-
sec™x

Therefore, ™ V4+tan®x

dX=f dt

V22 +¢2

RD Sharma Solutions for Class 12 Maths Chapter 19
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[——dx = loglx + V(x2 + a?)[+ ¢

Since, © V(x* +a?)

Hence, ” V22 +t2

=2 = loglt + ViZ + 22| + ¢

= log[tanx + Vtan?x + 4| + ¢

E-ﬁ:
3. —_—dx
/ 3 16 — e2x

Solution:
et =t

Then we have, & dx = dt

Substituting these values,

E!{

Therefore, ™ v16—e¥

1

Since we have, ~ va*—x*

dx

ZIL

.|~I-r42_t2

dx = sin™?! G) + C

dt e
| == = sin 1(;4—) + c
Hence, = v4*-t*

COs L

. dx
v a4+ sin2 T

Solution:
Letsinx=t
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Then dt = rosxdx

Now substituting these values we get

COSX . J~ dt
Hence, = v4+sin®x V22 +12

1
Since we have fuf{xz—ﬂz}dx = log|x + V(x* + a?)] + c

dt sy
Therefore | fmre = log| t + V2 + 22| + c

_log|t + vt + 22| + c = log|sinx + Vsin?x + 4| + ¢

sinax

| Vadcosixr — 1

5 dx

Solution:
Let

2cosx =t
Then dt = —2sinx dx

; dt
singkdx = ——
Or, 2

Then substituting these values we get,

SINX
dx By

Therefore, V4 cos’x -1 _ J= 2v/(t2-12)

1
Since f\-'r{xz—gz“_]dx — lﬁg[x +\r{{:){2_32)] 4 g

= = —slog|t+ ViT—1] +c

Therefore, J= 2V/(t2-12)
On integrating we get

.
= —Ellcrg ‘Emsx + 4 cnszx—ll + c
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H H
6. ———dx
/ v4 — xt
Solution:
letx? =t
2x dx = dt or x dx = dt/2

Now substituting these values in the given equation we get

X dx — dt
I=®= I =

Hence,

[—=—adx = sin™? G) +c

Since we have, ~ va*-—x*

So,
Putt=x’

Zsin™? (5) + ¢ = =sin™? (“—) £ €
= 2 2 2

1
7. dxr
/ x\/4 — 9(log )

Solution:
let3logx=t

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

or 1/xdx = dt/3

1 5 = 1 dt
HEHCE, ¥,/ 4—9(logx) 2 3,/22¢2

1
Since we have, ™ va*—x*

dx = sin™?! G) + C
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d .

: =£51111(£)+|:
Hence, Eu'iz—tz 3 2
Putt=3logx

1 i, _ 3logx
=551111()+|:=551111(Tg)+c

sin 8x

dx
v 9+ sin® 4

Solution:

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 e = _J'
9 + sin®4x 4) 32 + 2

1

i ———dx = log|x + V(x* + a%)| + ¢
Since we have, ” V& +2?) g ( )

 + 32
—4

= ;1 log[sin®4x + V9 + sin*4x + ¢

cos 2x
9, / —— dx
Vv sin“ 2z + 8

Solution:
Let t =sin2x
dt = 2 cos 2x dx

Cos 2x dx = dt/2
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- COS2X
J z dX 1 2 2
Jsin?2x+8  _3 JayV(e? + (2v2)

1
Since we have Imdx = log|x + V(x* + a?)| + ¢

1 1
= = J-dtf\?r(tﬂ ¥ (2v2) = Elﬂglt +12 + 8| +c
= Eloglt T2 8| e = glﬁglsinzx + /sin?2x + 8| +0E
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EXERCISE 19.19

:"U
2
()
e
=z
=
o
e
o
o

Evaluate the following integrals:

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

Solution:
Let

I:f ~__dx

®XE4+3x+2

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

A i(x2+3x+2) —2x+3

Slet, x=A(2x+3)+B
=x=2Ax+3A+8B

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

Hence,

| 2(2x+3)—
| =" =x*+3x+2

1 2x+3 3 J" 1

=2 x®4+3x+2 2

X2 +3x+2

EJ- 2x+3 5 3 f 1
Let, Iy =2 x®+3x+2 and |2 =2 ¢ x2+3x+2

Now, | =1, — |7 ....equation 1
We will solve |1 and |, individually.

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 19

m BYJ U'S Indefinite Integrals

The Learning App

1J~ 2x+3
As, li=2

x%+3x+2

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

1 rdu
S lireducestozs u

Hence,

1 rdu 1

=] —==loglu|+C
|1=2 u 2

On substituting value of u, we have:

zslﬁglxz +3x+2|+C

l1 .... Equation 2

3 1

| —dx . . . .
As, ;=2 f xz+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 1 X—a . 1 1 4 (X
1) fmd}{=ﬁlﬂglx+a|+c 11) J-md}{=gtall (E)—'_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
fla=2 / dx

x% +3x+2

3 1

= dx

Sp=? ER () =)

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

R

(43 - )

I3
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1 X-a

I, matches with fﬁ =22 %6hma
2, 1

X+—
et G818 B2 [ O)
=>|2=§ 2::3:| #E
= 0g] 2] o - F10g]
From equation 1:
I=l—1
Using equation 2 and equation 3:
|=§10glx2+3x+2|—§1 ‘(+1|+C

T 1
2. / _rtl
24+ x4+ 3
Solution:

x+1
-

\:-+1c+3

+ £

RD Sharma Solutions for Class 12 Maths Chapter 19
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... equation 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 it can

be reduced to a fundamental integration.

KB (x +x+3)=2x+1

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

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

Hence,
1 1
“(2x+1)—=
j‘z{ x+1) z
| = x2 +x43
1,0 2x+1 1 f 1
al=2" x2+x+3 2 ¢ x?+x+3
10 2x+1 1 1
= el = e
Let, l; =27 x®+x+2  andlz=2 7 x®+x+3

Now, | =1y — Iz .... Equation 1

We will solve |; and |; individually.

1J" 2x+1
A5|1=2

X% +x+3

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

s lireducestoz” u

Hence,

1, du 1
|1=E :—Elﬂgllll‘l‘ C

On substituting the value of u, we have:

=§ log |x* +x+3|+C

l1 ....equation 2

1 1

) —dx . . . .
As, ;=2 f 2+x+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 help to solve the problem.

' J- ! d 11 |X_a|+C“ J- ! d 11: ‘1(X)+C
i X =—log|—— ii X=—tan |-
) X% —a? 2a gx—l—a ) X%+ a? a a

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

;"lzz

=

1
d
e e

‘{2+‘{+3

B |

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

We have

—f dx

Iz =

|- matches with f %2 +a2

(s )+(%J

dx = i tan™! G) +C

1

1 1 _ X+—
S {77 tan l(TTf“)"‘ o

=) =

=, =v11 V11 ... equation 3

From equation 1 we have

l=11—1»
Using equation 2 and equation 3:

[ —

s. |

1 2 _L _1(2K+1)
> loglx*+x+3| - ——tan™" () +C

v

r— 3
xr2 4+ 2x — 4

dax

Solution:

Let I —f 1:2+21{ 4
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As we can see that there is a term of x in numerator and derivative of x? is also
2x. So there is a chance that we can make substitution for x* + 2x —4 andit can

be reduced to a fundamental integration.

As, & (x +2x—4)=2x+2

Slet, x—3=A(2x+2)+B
=2>X—3=2Ax+2A+B

On comparing both sides we have, 2A=1= A=

JA+B=-3=B=-32A=—4

1
f—{Ex+2]—4
Hence, | =7 =x*+2x—4
1 2x+2
= dx— 4 dx
Sl=2Y w2424 fz +2x—4
lj" 2x+2 J"
Let, Iy =2 x2+2x—4 and l; = 11:3+21-.' 4-

Now, | =1, — 4l; ....equation 1

We will solve |; and |; individually.

I

Letu=x2+2x—4=>du=[2x+2}dx

:
As |1 =2

2x+2
®2 +2x—4

du

u
1

Loy reduces tu 3
du

u

Hence, I1:2 Gglul—l— ¢

On substituting value of u, we have:

=§ log|x®+2x — 4| +C

As, |z = I
denominator.

.. Equation 2

\c+2\:4‘

1/2

% and we don’t have any derivative of function presentin
s 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.
1

' J- ! d 11 |X_a|+f:" J- d lt ‘1(X)+C
i X =—Ilog|— ii X=—tan (-
) X2 — 32 2a gx—l—a ) X2+ a2 a a

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

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

1 1
Alp= / xZ+2 x—q-dx:- I3 =‘[ {x*+2(1) x+(1)*}-4-(1)?

dx

Using a’ + 2ab + b® = (a + b)*

We have:
1
——— dx
= J (x+1)2- (V5)
1 1 K—a
| matches with I aadx = log[ ] +C
1 x+1—/5
Sla =245 x+1+V/5 ... equation 3
From equation 1 we have
=1, —4l;
Using equation 2 and equation 3:
1 2 TR x+1—/5
=3 log|x= + 2x — 4| 41:2»"51(}3 x+1+-¢’5) +C
1 2 a2 x+1—/5
| =2 lﬂglx +2x—4 w‘rilﬂg x+1+45

20 — 3
4./ dx
x? 4+ 6x + 13

Solution:
j‘ 2x—3
Let | =7 x®+6x+13
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As we can see that there is a term of x in numerator and derivative of ¥ is also
2x. So there is a chance that we can make a substitution for x* + 6x + 13 and It

can be reduced to a fundamental integration.

N {x +6x+13)=2x+6

Slet, 2x—3=A(2x+6)+B
= 2X—3=2Ax+6A+B

On comparing both sides

We have, 2ZA=2=A=1
6A+B=-—3=B=-36A=-9

Ja{zwr:] g
Hence, | = x2+6\-.'-t—13
J" 2x+6 gj' 1
o = ‘(2+5‘(+13 x2 +6x+13
J" 2x+6 J"
Let, I, = wc2+5~c+13 and I = '{Z+61c+13

Now, | =1; —9I; .... Equation 1

We will solve I; and |7 individually.

2X+6

As, | = fwz+ﬁ~c+13
letu=x2+6x+13=du=(2x+6)dx
du

S 1y reduces to u

Hence, |1 j__ loglul-l— C

On substituting value of u, we have

l; = loglx* + 6x + 13| +C ....equation 2

As, |; = | *-.'2+6‘-.'+13 % and we don’t have any derivative of function present in
denominator. . we will use some special integrals to solve the problem.
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As denominator doesn’t have any square root term. So one of the following
two integrals will solve the problem.

. 1 1 X—a . 1 1 (X
i) J-Xz_azdx=ﬁlﬁg|m|+c ii) J-xz—kaﬂdngtan (5)4—(2

Now we have to reduce |z 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
Hlp= I dx

X2 +6x+13

1
=1, = f [x2+2(2) x+(2)21+ 13 —(3)°

dx

Using a’ + 2ab +b? = (a + b)*

1
We have |; = J (x+3)2+ (2)2 dx

I S SR S (E)
|- matches with -[ xZ+a2 dx a tan a +C

S la =§tan‘1 (%3) +C ... equation 3
From equation 1

=13 —9l;

Using equation 2 and equation 3:

2 _ gl —1(xt3
|=1ﬂg|7‘1 + 6x + 13| 9 Stan (2)+C

2 — 2gan1 (X2
|=108|X + 6x + 13| ~tan (2)+C

r —1
5./ dx
3z —4x + 3

Solution:

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BBYJUS

The Learning App

x—1

Let ! =f IxT—4x+3 dx

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

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.

Mri(3x2—4x+3) = 6x — 4
Slet, x—1=A(6x—4)+B
=Xx—1=6Ax—4A+B

On comparing both sides

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

1

Li6x—4)
J”ﬁ—a

X
Hence, | =- 3x®—4x+3
1 6x—4 1 1
O et S e
s l=6Y InE_awxt3 3 3x®—ax+43

lj" ax—4 % lj‘ 1
Let, I; =6 3x2-4x+3 and |; =3 3x2—4x43

Now, | =1y — 7 ....equation 1

We will solve 13 and |; individually.

lf 6x—4
As, |l =67 23x?—4x+3

let u=3x*—4x+3 =du=(6x—4) dx

1 du
S lireducestoe © u

Hence,

1 rdu 1

=] —==loglu| + C
|1=5 1 )

On substituting value of u, we have:

https://byjus.com
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1 2 _
=6 log|3x” —4x +3| + C ....equation 2

1 1

- ———dx I , .
As, l;=2 I 3x2-4x+2  and we don't have any derivative of function present in
denominator. ..~ we will use some special integrals to solve the problem.

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

. 1 1 X—a . 1 1 4 (X
i) J-x?—a?dx=ﬁmg|m|+c ii) J-x?—l—a?d}{:Etan (5)4—[2

Now we have to reduce |z 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 X __1{+ 1

{Dn taking 3 common from denominator}

2f = = dx

Sl (222G ]\c+()}+1 (2)

Using a’ + 2ab +b? = (a + b)*

1 1
— | ————= dx
gf _.._'?. z '-.."E z

...equation 3

From equation 1:
l=11—1;

Using equation 2 and equation 3:

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 19

m BYJ U's Indefinite Integrals

The Learning App

: V5 . _q(3x-2
_< log|3x* —4x + 3| — 3z-tan 1( = ) +C

v

I
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XERCISE 19.20

Evaluate the following integrals:
x2 +x+1
1. ——————d=x

xl —x
Solution:
x° +x+l
= fEey
Given x%—x

J~ P(x)

Expressing the integral swz+b~:+c

x2+x+1
(x—1)x

2x+1
=:-J-{{X Dx + 1)dx

J’E)H—ld +J’1d
= -1 X X

J‘ 2x+1
(x—1)x

dx

Consider

By partial fraction decomposition,

2x+1 A B

= +
:}{x—l)x x—1 x

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

SA=2+1=3

- 2x+1 3 1
Thus, (x—1)x x—1 x

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

=[Qx)dx+ [

Rix)
ax®+bx+ ::
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J’ 3 ld
ﬁ —_——
{x—l X) X
1 1
=:-3J- dX—J-—dX
Xx—1 X
fidx
Substitute u=x—1 = dx = du.
1 1
=:-J- dX=J-—du
x—1 u

1
We know that IEdX =loglx| + ¢

Consider

1
J-Edu = log|u| = log|x — 1|

Then,

3f1d fld—31| 1] fld
= x—1% XK_{:DgX ) &

= 3(loglx — 1|) — logx|

f 2 dx = 3(loglx — 1) — loglx|
Then,

Ex+1d+J-1d 3(log| 1) 1||+J-1d
# = —_— —_

x—Dx X 0g|X oglx X
We know that J 1 dx=x+¢

P ax+ [ 1 dx= 3(loglx— 11) ~ loglx] + x+
AT X = SUloglX oglx| +x+c

I = f 2 +x+1
S x2 —x

dx = —log|x| + x+ 3(loglx— 1]) +¢

2
—1
2./$dm
24+ ax —6
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Solution:
__J~xz+x—1
Consider x? +X—6
J‘ P(x)
Expressing the integral © ax®+bx+c

letx*+x—1=x*+Xx—6+5

dx = [ Q(x)dx + [ ——

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

Rix)
ax?+bx+c

J’xz-l—x—ld J’ xz—l—x—6+
= | ————dx =
X2+x—6 X2+x—6

5
:J-(x2+x—6+1)dx
(ot [14
B 2+x—6/" X

J" 1
Consider ¥ x2+x—-6

Factorizing the denominator,

1 1
= J-xz +x—6dX=J-(x—2)(x+3)dX

By partial fraction decomposition,

1 A B

= — 1
(x—2)(x+3) x—2 x+3

=1=A(x+3)+B(x—2)

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

d
x?+x—6) .
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Substituting A value in (1),
=A+B=0

=1/5+B=0

“B=-1/5

1 1 1

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

lf oy lf 1
“5)x—2%"5)x+3%

letx—2=u—>dx=du

And x+ 3 =v = dx=dv.

1J’1d 1J’1Id
=}5 uu 5 vv

1
We know that IZdX =log|x| + c

1 1
= loglu| - ¢loglv]
1 1
= Eloglx— 2| — Elnglx + 3|

1
= E{lﬁglx — 2| —loglx+3|)

Then,

1 1
= SJ-(m) dX+J-1dX= E(E(lnglx—zl—lnglx+ 3|))+J-1dx

We know that J 1 dx=x+¢

= (loglx — 2| —log|x+ 3|) +x+c

Z —
=2 1dx=—lﬂglx+3|+x+lnglx—2|+|:

%2 +x—6

Orl=log|(x-2)/(x+3)] +x+c
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(1 —=a?)
x(l — 2x)

1-x*
Given =] (1-2x)x
e |
Rewriting, we get = =(2x-1)
P(x) R(x)
Expressing theintegralfa‘chbwcdx_jQ(X)dK+f wz+bw+cdx
= | G 3)°
= | — = S
x(2x—1D & x(2x—1) 2/
IJ- X~ 2 dx + 1J-ld
X(2x—1) x X
x—2
Consider © x(2x-1)

By partial fraction decomposition,

X—2 H+ B
= —_ =
x(2x—1) x 2x-—1

=x—2=A(2x—1) + Bx
=X—2=2Ax—A+Bx
=x—2=(2A+B)x—A
“A=2and2A+B=1

ZB=1-4=-3

- x—2 _
x{Ex—l]_

2

X

3
2x—1

Thus,

ﬁfﬁ_

¥ 2x—1
1

=:-2J-—dx—3J-
X

)dx

1

d
x—1
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Consider f x

We know that

1
= J-de = log|x|

And consider

fdx

1
f Ex—ldx

RD Sharma Solutions for Class 12 Maths Chapter 19
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loglx| + c

letu=2x—1->dx=1/2du

[
= —
x—1

We know that

IJ’IE1
2J u !
fid)::lnglxl—l— C

lﬁglzx— 1|

f 1ﬂrglul
= —

Then,

2

J- 72 4 zfld 3J- L 4
= I — = — —_
X(2x—1) X X X 2x—1 X

= 2(log|x) - 3(

Then,

J’ x—1 i
= | — -
x(2x—1) x=

3l

X(2x— 1)

log|2x — 1|
2

X—2 1
dx + = J-ldx

1 log|2x — 1]
- E(E{Mglxlj - 3(7)) [ 1ax

We know that J 1 dx=x+¢

3log|2x — 1|
log|x| — +=+
= log|x| 2 S+
I 1 —x? i 3]0g|2};—1|+1 ||+;.;+
T (1-2x)x X= 4 OgiXIToT¢
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2
1
4./ Tl e
x?2 — hx + 6

Solution:

U=x>—5x+6—dx = L du

Let 2x—5

J’ 2Xx—5 J’ZK—S 1 q
(x2— 5+ 6) dx = u 2x—5 "
1
=J-—du
u

We know that

f%dx =log|x| + c

1
= J-Edu = log|u| = log|x* — 5x + 6|

1
Now considerf xZ—5x+6

1 1
————dx = J- d
Z}J-X?—EX—HS Tl x-3x-2"
By partial fraction decomposition,

1 A . B
= =
(x—3)(x—2) x—3 x—-2

=1=A(x—-2)+B(x-3)

= 1=Ax—2A+Bx—-3B
=(A+B)x—(2A + 3B)

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

Solving the two equations,

= A+B=0
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36=-1

B=1

MAB=-1landA=1

-
f

Consider

1

1

x— 3)1{3— zjdxzf(x— 3 x—2

1':1 J’ld
X—3X X—EX

fédx

letu=x—3 > dx=du

-|

We know that

-

1 d—J-ld
x—3 %7 )™

f%dx = log|x| + ¢

1
Edu = log|u| = log|x — 3|

1
Similarly | 729X

letu=x—2 > dx=du

-|

We know that

-

1 d—J-ld
x—2 57 ) ™

f%dx =log|x| + ¢

1
Edu = log|u| = log|x — 2|

Then,

-]

1

. 1
X2 —5x+6 K_J-(x—3)(x—2)

=log|lx— 3| — log|x — 2|

)

RD Sharma Solutions for Class 12 Maths Chapter 19
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- [ 5 [
“ ) x—3% x—2%
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f x=1 . 1(_2x-5 +3f 1
= | — dx =-— i
X2—5x+6 2] (x2—5%x+6) "~ 2)x2—5x+6

1 3
= E{loglxz —5x+6|)+ E(loglx —3| —log|x—2)

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

Then,

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

We know that J 1 dx=x+c¢

5[ x—1 d+J-1d
# —_—
X2—5X+6X X

5log|x® — 5x + 6] N 15loglx — 3| 15loglx —
B 2 2 2
Sloglx— 2|log|x—3| 15loglx— 3| 15loglx— 2|
= > + > - > X+

=x—5log|lx— 2|+ 10loglx — 3| +¢c

1 f X+ 5loglx — 2| + 10loglx — 3| +
== —_— X =X — Q00| X — oY — C
X2 —5x+6 g g

2
o. / dx
2 4+ Tx + 10

Solution:

X
1= X
Given ®2 +Tx+10

R(x)

ax?+bx+c

P(x) B
Expressing the integral I ax?+bx+c dx = J Q(x)dx + J

2 _ _
dx = +1)d
:}J-XE—I—?X-I—IID X f(x2+?x+1n )ax

https://byjus.com
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J- 7X + 10
N X2+ 7x+ 10

dX-I—J-]_dX

j Tx+10
Consider ¥ x2+7x+10

29

7
et X+H10=7 (2x+7) =7 and split,

L
7(2x+ 7)

RD Sharma Solutions for Class 12 Maths Chapter 19
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J’ Tx+ 10

29
) dx

X = -
x2+7x+10 J- (E(XE +7x+10) 2(x%2+7x+10)

2x+7 29 1

7
= - d
ZJ-X?+?X+1D X7

J" 2x+7
Consider ¥ x2+7x+10

1

U=x>+7x+10 - dx = du
Let 2x+7
J’ 2x+7 d J’EX-I—? 1
—1 =
(x2+ 7x+ 10) u 2x+7 0

1
=J-—du
u

1
We know that J Ldx = log|x| + ¢

1
= J-Edu = 10g|u| = 10g|XE + 7x+ 1ﬂ|

1
) —dx
Now CDHSIdEF‘[xz+?x+1D

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

1 A N B
T X+2)(x+5) x+2 x+5

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

d
XZ+7xF 10
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= A+B=0and 2A+5B=1
Solving the two equations,
=2A+2B=0

2A+5B=1

-3B=-1

~B=1/3and A=-1/3

ﬁf&+zkw5ﬁxzf@éj@+3@i®%m

17 1 d+1f 1.
T3 x+29% 73 ) k45

fi %
Consider ¥ x+2

letu=x+2 > dx=du

1 1
=>J- dX=J-—du
x+2 u

f%dx = loglx| + ¢

We know that

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

[ 2dx
Similarly & x+s

letu=x+5->dx=du

1 1
=}J- dX=J-—du
XxX+5 u

fidx = log|x| + ¢

We know that

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

1 10 1 17 1
j’J-xE+?x+ 1ndx:f{x+2)(x+5)dx:_Efx+zdx+§fx+ 5 &

B —log|x + 2| . log|x + 5|

3 3
Then,
J’ X+ 10 dX=EJ- 2x+7 dX—E 1 dx
X2 +7x+ 10 2) x2+7x+ 10 2 Jx2+7x+10
= —(lnglx + 7x+10]) — %(_lﬁglg—i_ 2l + lﬁgb;-l— il
B 7log|x®+ 7x + 10| . 29log|x + 2| B 29log|x + 5|
2 6 6

Then,

J’ x? ; J’ 7x+ 10 : +J-1d
Tl 10T x0T X
We know that J/ 1 dx=x+¢

Jx + 10
=)—J- dX-I—J-]_dX

X2+ 7x+ 10
—7log|x*+ 7x+ 10| 29log|lx+2| 29log|x+ 5|
= — + +X+c
2 6 6
Hence,
X +2
I-x——lng|x +?x+1tl|+—lu:ug +cC
X +5

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJu's

The Learning App

EXERCISE 19.21

Evaluate the following integrals:

dx

i
1.
/ vVat + 6z + 10

Solution:

X
Given VxE+6x+10

Integral is of form = vax*+bx+c

Writing numerator as
=pxXx+qg=A{2ax+hb)+p
=Xx=A(2x+6)+
“A=1/2andp=-3

Let x = 1/2(2x + 6) — 3 and split,

pxX + q =}‘L{i{ax2+bx+ c)}+ 1

3

J‘ X J‘ 2X+ 6
= dx = ( —
VxZ4+ 6x+ 10 2WxZ4+6x+ 10 x24+6x+ 10

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

x+3

=== —ax
Consider * Vx*+6x+10
u=x2+6x+10 - dx = —du
Let 2x+6
X+ 3 q J’ 1 q
x = | —=du
Vx2+ 6x+ 10 2+/u
IJ' 1 d
=—| —du
2J) \u
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n+i

a3
Weknowthatjx dx = n+1
1 1 1
Z | —du==(2vau
:"'zfﬁ u=7(2vu)

=Ju=x2+6x+10

+cC

1

Consider = vx*+6x+10

1 1
=;~J- dx=J- dx
VX2 + 6x + 10 JE+3)2+1

letu=x+3>dx=du

:}J-f(x+3)2+1 J- m

dx =sinh™tx +c

We know that = +x*+1

= du = sinh~(u
[— — (W

= sinh™(x + 3)

Then,

X X+3 1
:~J- dx=J- dx—BJ- dx
V24 6x + 10 VxZ4+6x+ 10 VxZ+ 6x+ 10

= Jx2+ 6x+ 10 —3sinh~}(x+3) + ¢

X
1= J- dx = /x2 + 6x + 10 — 3sinh™(x+3) + C
Vx2+6x+ 10

2r +1
dx
Vvt +2x —1

Solution:
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2x+1
L I = j I
Given VxF+2x-1

dx

px+g

————x

Integral is of form = vax®+bx+c

Writing numerator as
=px+q=A(2ax+b)+p
=X+1=A(2x+2)+pn
SAh=landp=-1

let 2x + 1= 2x+ 2 — 1 and split,

RD Sharma Solutions for Class 12 Maths Chapter 19
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pPxX + q =}1{i{axz—|—bx+ n:)}+ 1

2x+1 J’( 2x+2

= dx =
Vx2+2x—1

x+1

1
=2 dx—J- d
Vx24+2x—1 Vx2+2x—1

x+1

Consider * vx*+2x-1

1

Letu=xg+2:{—1—>dx=zx+2du
= 1l dX=J-idu
VxZ+2x—1 2\u

=1fidu
2) Ju
n+1
We know thatfx“dx: !:t+1 T

-5 [ Fau-5 @)
=Ju=x?+2x—1

1

Consider * vx*+2x-1

1
)d:{

-JXE+2:{—1_\J’XE+EX— 1
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dx

Z}J-\!ﬁdxzf,/{ﬁijﬁ—z

x+1
u=— — dx = +2du
Let W2 "';_

1 V2
” fJ{:H 1)2—2dx_fmdu

1
:fmd”

1 gv_ 1
We know that I dex =cosh™x+c

1
= du = cosh™*(u
| =— W

x:{—il)

2x+1 x4+1

= EDSh_l(

1
= dx =2 dX—J- dx
Then, Vvx?+2x—1 vxI+2x—1 VxZ+2x—1

) X+ 1
=24 x2+ 2x— 1 —cosh™ (—)—I—c

V2
2+ 1
I = dx = 2 XE+2X—1—c05h‘1(—
VxZ2+2x—1

r+1
3. dx
v4 -+ bxr — x2

Solution:
x+1

= —=dx
Given \ 4+5x—x2

pxtq

————x

Integral is of form = vax®*+bx+c

x+1

V2

)+
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_q[4 2
Writing numerator as px+q= }L{dx (ax”+ bx+ ':)} tu

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

=2X+1=A(-2x+5)+pu
A=-1/2andpu=7/2

letx+1=—1/2(-2x+5)+7/2

x+1 -2x+5 7
- | ax= | ( ' )ax
V—=Xx2+5x+4 2V—x2+5x+4 2V—=x2+5x+4

: j —2x+5 i j e
2) V=xZ+5x+4 2) V—=x2+5x+4
=2x+5

Consider ™ \—x*+5x+4

u=—-x*+5x+4->dx= du

Let —2x+5

-2x+5
=>J’ f—du
V—x2 + 5x +4

n+1i

X

n =
We knm.".f'that'rX o= n+1

g j —du = —(2vu)

+E

=—2—x%+5x+4
1

Consider * v —x*+5x+4

dx

1 1
=:-J- dK=J-
\I'I—XE +5x+4 J ( 5)2 41
—_ X__ _|__
2 4

2x—5 -..41
uUu=— — dx = du
Let Va1
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J’ 1 q J’ V4l q

= ¥ = —u
s\2 41 V41 — 41u?

_(H_E) Ly

4

1
= du
J-\.,l—uz

B P |
We know thatj vﬁdx =sin"(x) + ¢

2¥ — 5)

f41

du = sin~? (
v

1
=
J-w,‘-l—u2

Then,

x+1 1 —2X+5 7 1
=;~J- dx=—f dx—l——J- dx
Vv—x2+5x + 4 2) y—x2+5x+4 2) y—x2+5x+4

[—x2+5 +4+?("1(2X_5))+
= —+ —X X —{ 511 C
X 2 Vat

Xx+1 / T( . _,(2Xx—5
-'-I=J- dx=—\;—x?+5}{+4+i(51n‘ ( ))—H:

V—x2+5x+4 Va1
4 6r — 5 E
. x
Vaxrt —bxr +1
Solution: ]
1= ILdX
Given \ 3x2-5x+1

Integral is of form = vax®+bx+c

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

=px+qg=A(2ax+b)+p
=6Xx—-5=A(6x—-5)+pu
SAh=landp=0
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1

n=23x>-6x+1—-dx=—du
Let 6BxX—5
6x— 5 1
=:~J- dx = J-—du
V3x2—56x+1 Vu
[x"dx = =
We know that " n#1

1
ﬁfﬁdw(m)ﬂ

=23x2—5x+ 1+c

6x—h /
.-.I=J- dx = 24/3x2—-bx+1+c
V3xZ2—56x+1

3r +1
5. dxr
Vh — 2x — 2

Solution:
3x+l
Given v —x*—2x+45

s B

—

Integral is of form = vax®+bx+c

_ 04,2
Writing numerator as pXx+q= }L{dx (ax”+ bx + c)} tH

=px+q=A(2ax+b)+p
=3x+1=A(-2x-2)+pn
“A=-3/2andp=-2

let 3x+1=—(3/2) (-2x—2) -2

3x+1 —3(—2x—2) 2
=:~J- dx = J-( — )dx
V—xZ2—-2x+5 24V—x2 —2x+5 —x2—-2x+5

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

. ?dx
Consider © +—x*-2x+5
1
u=—x —2x+5—=dx= - 2du

J’ x+1 J’ 1 q
= dx= | ———=du
vV—=x2—-2x+5 24/u

:—-f—du

n+i

We know thatIK dx = -n+1 *e
- [ Feu = -(a)
=—y—x2—2x+5

z dx

Consider = + —x*-2x+5
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=:-J- L dX=J- dx
V—xZ2—2x+5 V6 — (x+ 1)2

u = & dx = v6du
7

= J-\/E.—(t{—l— 1)gdx=[\ﬁdu

1
du
V1 —u?
— -1
We know thatf —dx Sin™(x) +
J‘ 1 q - (x-l— 1)
= u = sin
V1 —u? V6
Then,
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3x+1 Xx+1 1
=:-J- dx =3 dx—EJ- dx
Vv—=x2—-2x+5 V—=x2—-2x+5 Vv—x2—2x+45

Xx+1
=—3/-x2—2x+5— E(sin‘l (—)) +c
3
3x+1

(X T 1
~ 1= dx = —3—x2—2x+ 5 — 2sin ( )+|:
V—x2—-2x+5 V6
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E

XERCISE 19.22

Evaluate the following integrals:
1
1. / — —dx
4cos2x + 9sin“x

Solution:

1= =
Given 4cos?x+9s5in®x

I
e
=
;_:
—
==
IS

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

get

I J‘ 1 d J’ sec x d
- [ = X=| ——dx
4co52x+9sin?x 4+9tan?x

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

I J' dt ].J- dt
— — —_ —
4+9t2 9 §+t2

1
We know thatj aZix?

dx = Ztan~?! (E) +C
a a

1 [t
=3 —Xstan™ |5 |+c
+1:E : =

3 3

1 _ (3t
= —tan (—)‘I‘E

G 2
lt _1(3tanx)

= —tan C
G 2

I J’ 1 q lt - (3tanx)+
~ = X = —tan C
4c082xX +9sin?x 6 2

1
2. / —3 dx
4sin“x+ Scoslax

Solution:
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1= = dx

Given 4sin? x+5cos2x

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

get

: J’ 1 i J’ sec?x i
=] = ¥=| ———dx
4sin?x + 5cos?x 4tan?x+5

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

i J’ dt ]_J' dt
=1 = — —
42+5 4 5
2+ )

1
We know that f a2 432

1 dt 1 1 1 t
= — == X ?tan = +C
424+ (2) 4 B Vs

4 2 2

dx = Ztan~?! (E) +C
a a

1 qet
=——1an (—) +C

25 V5
1 _;(2tanx
=ﬁtan ( e )—l—n:
I=J- ! dx = ! tan‘l(ztanx)+c
4sin?x + 5cos?x 24/5 V5

2
3. /—dm
2 +sin2x

Solution:
I=[—dx

2+s5in2x

Given

We know that sin 2x = 2 5in X cos X

2 2
—dx = d
:}J-E—ksinzx X J-2+Zsinx COSX X

https://byjus.com
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=J- - dx
1+sinxcosx
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Dividing the numerator and denominator by cos® x,

sec’x

-

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

-] J

Putting tan x = t so that sec’ x dx = df,

-] J

1
= J- , d
1+ sinxcosx seciy +tanx

sec?x
1+tan?x +tanx

sec’x

sec?x +tanx

dt
t2+t+1

sec’x
tan?x +tanx+ 1

1

aZ4x?

We know that I dx

2 tan-1 (Et-l— 1) N
=—tan C
V3 V3
: J’ Zi e B _1(2t+1)+
TT T ) 24sin2x 0 43 an J3 ¢
:itm 1(2ta11-.z+1)+c
V3 V3
COs ¢
4./ T
cos 3x
Solution:
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J" COEX

Giuen ::0531:

J’ COSX q J’ COSX q
= X = X
cos3x 4cos®x — 3cosx

1
= | ———d
J-"-}EGSEK—B X

Dividing numerator and denominator by cos?x,

J’ 1 i J’ sec?x i
= | — - ) — -
4cos2x—3 X 4 — 3secix X

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

J’ sec’x J’ sec?x
= dx =
4 — 3s5ecix 4 —3—3tan?x

J’ sec’x i
= | ———dx
1—3tan?x

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

i J’ dt IJ’ 1 dt
) 1-3t2 3)i_p
3

1

1
We know thatfaz—xzdxzﬂlﬂg !
J' %+t
= = t=—>< log |+ +i€
1_ 42 3 i o
t 2(@) 5t
1 1 1+ /3t b
=——Ilo
2V3 & 1—+/3t
1 : 1+ +y/3tanx b
= 0 C
23 & 1—+/3tanx
cOSX 1 1+ v3tanx
=f dx = log +c
cos 3x 2y3 °|1 —+3tanx
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XERCISE 19.23

t"U
2
()
e
=z
)
el
\O
-
~J

Evaluate the following integrals:

1
1. /—dm
5 +4dcosax

Solution:
1
) I =
Given j5+4cusx
1—t:;u'lZE
COSX = ——
We know that +tan®y

1 1
= J-S + 41:05de - J- (1—tan25) dx

J- 1 +tan”-

= dx
X X

5 (1 + tan? E) + 4(1 — tan? E)

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

1 + tan®- sece-
= J- < dx = J-—tzdx
1 + t:;m2 —|— 4{1 —tan2-) tan? - +9
2
Putting tan :u:,f2 =t and sec?(x/2) dx = 2df,
sec?- 2dt
b=
tan2 - + 9 t2+9
[
-7 t2+09
1

We know thatf aZ+x?

zf 1 dt 2(1)1: ‘1(t)+
= t2+9 = 3 daI1 3 C

dx = Ztan~! (E) +c
a a
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2 tanx/2
= —tan ! (—/) +cC
3 3

1
2. /—d:x:
5 —4sinx

Solution:
1
Given I= f S—4sinx
. EtsmE
sinx=—>%
We know that 1+tan®s

[ S
= )5 —asinx 5_4(33:&):{

1+tan2§
z

_J’ 1+ tan 3 i
N 5 (1 + tan? E) —4 (E tang) §

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

J’ 1 + tan®= J- sec?l
= dx = dx
1 + tan2 — 4 (2 tang) 5 + btan? g —8 tang

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

J’ sec” - 2dt
= dx = J-—
5+ 5t3112— - Btan— 5+ 5t2— 8t
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We know that f aZ+x2

=zf dt=g = |tan™? +c
-0 " 5

2 . (Stanz/2 — 4
= —tan +cC
3 3

1
3. /—dm
1 —2sina

Solution:

1
) I =
Given I 1-Z2sinx

) Et;;mE
sinx=——%
We know that 1+tans
[Tt |
= | ———dx = —dx
1—2sinx 1_2( Etan;ﬁ)
1+tsm2

J- 1+ tan 3
= dx
2X) _ X
l(l—l—tan z) E(Etanz)
Replacing 1 + tan®x/2 in numerator by sec®x/2,

1—|—tan -
-5

seczg

dx = J- dx

1 + t::mE -2 (2 tanf) 1+ tan? g — 4tan§
2

Putting tan 1[2 =t and sec?(x/2) dx = 2dt,

J- sec?= 2dt

] e [

1+tan?——4tan— 1+t2—4t
S

STt —4t+1
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Y S S
(t—2)2—(V3)

f;
We know that ¥ x2z-a2

1 xX—
dx=alog 2

X—a
X+a

23
- zj (t—2)21— W 2(%) . (%)

1 - (tanx -2+ \/5)) N
=— c
V3 tanx + (2 +/3)
1 i tan% — "
= —=log [ 4
\/E tan% -2+ \/§
1
4, / —dx
deosxr — 1
Solution:
1
Giuen I= J‘dluc:u::-sm:—l X
1—tan2>
COSX = .
We know that 1+tan®s
[ [ @
= | ————dx = —~_dx
—1+4cosx 144 (1—tan2;)
1+tan z

J- 1 -I—tanzg ;
= X
-1 (1 + tan? g) + 4(1 — tan? g)

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

J- 1 + tan? % seczg
= dx = J- - dx
-1 (1 + tan? ‘—;) +4(1—tan??) —5tan?> + 3

https://byjus.com
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tan> = tand secz(g)dx = dt

Putting ™ 2
sec?- dx 2 dt
:f 5ta112 _f & — 5"
ZJ 1 4
5
1 1 a+x
We knowthatfﬁdx—z—alog ks ERP
3
21 . 2(L1}) \/;+t+
= — i) Pl .
5 E_tz 5 2 0g 3_t
b ] 5 :
1 \/—+ \/—tan—
\/15
1 dx 1 \/_+\/_tan—
f4cosx— 1 \/—
- 1 ax
5. 1-sinx +cosx
Solution:
1
Given! = | Tmreon
X -
sinx = ﬂ;zg coSX — ﬂ
We know that L+tan® o4 L+tan®s

1 1
= , dx = J- dx
J- 1—sinx +cosx L Etan!—z{ 1—tan2’-z‘

1+tan?> ' 1+tan?
z 2

J‘ 1+ tan--
= dx
1+ tanﬁ!—; — Etang +1-— tan?g
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Replacing 1 + tan®x/2 in numerator by sec®x/2 and putting tan x/2 = t and
sec’ x/2 dx = 2dt,

J- 1+ tangg J- secgg
= dx= | ———=—dx
1+tanig—2tang+ 1—t3119§ 2— Etang

2dt
Zfz—zt

1
=J-mdt

We know that

fédx =log|x| + c
J- ! dt = —log|1 —t| +
= | 7—dt=—log C

= —10g|1 —tan§| +c

1 X
w1= J-l — sinx—kmsxdx: —lﬁgll—tanil e
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EXERCISE 19.24

v
=
@
e
=
o

Evaluate the following integrals:
1
1. / ——dx
1 —cotx

Solution:
1
Let, | = f B

l-cotx

To solve such integrals involving trigonometric terms in numerator and

J- asinx+bcos x+c

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

Then substitute numerator as

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

Where A, B and C are constants

1 1 sinx
dx= | —wommdx= | ——— dx
We have, | =~ 1709tx fl—smx fﬂinx—cus:{
r

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

. o :
. Sinx=A— (sinx — cosx) + B(sinx — cosx) +C
d ;
_, sinx = A(cosx + sinx) + B(sinx — cosx) + C {"' . C0sX = —sinx}
_,sinx=sinx (B+A) +cosx(A—B) +C

Comparing both sides we have:
C=0

A-B=0=A=B
B+A=1=2A=1=A=%
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SA=B=%
Thus | can be expressed as:

j g {cosx+sin x]+§ (sinx—cosx)

dx

| = sinx—cosx

1 . -
= (cosx+sin x) = (sinx—cosx)
2 - 202000 0 0 - 2 - 2000 -
[ 2= dx + [ 2=
| = sin x—cosx sin x—cosx

J~ {cosx+sin x)

J~ (sinx—cosx) dx

Slet ]y =2 sinx—cosx andl; =2 sinx—cosx

=|=I|;+1;...equation 1
f {cosxtsin x) dx

l1 = sinx—cosx

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

So, |; reduces to:

|1—5 : ——10g|u|+ Cy

ilﬂglsinx —cosx|+C,

Sly= .. Equation 2

(sinx— cusv:] dx =E dx
2

As, |; = 2 sinx—cosx

X
alh=2 " C2 . Equation 3

From equation 1, 2 and 3 we have:
| _iluglsinx —cosx|+C, + §+ C,

ol =$loglsinx— cosx| + g +C

1
2. /—dm
1l —tanx

Solution:
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1
Let, | = f 1-tanx dx

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

dsin x+ecos x+f

denominators. If | has the form
Then substitute numerator as

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

Where A, B and C are constants

dx=j1—:mdx=fﬂdx

1-tanx COSX—Sinx
We haue, | = COSX

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

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

_, c0sX = A(—sinx — cosx) + B(cosx — sinx) + C {"' imsx = —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=%
SA=B-1=-%

Thus | can be expressed as:

1 : 1 ;
—E[— siny - cosx) + E[CDSX - sinx)

I=] b

[cosx - sinx)

3 . 1 .
f = {cosx+sin :{]+E {cosx—sinx)

| = (cosx—sinx)

¥ : 1 ;
J- = {cosx+sin x) = {cosx—sin x)
g J”z—

{cosx—sinx) (cosx—sinx)

https://byjus.com
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=
L[ Comenn

Sletlp =2

(cosx+sin x)

(cosx— sm\c] and |; =

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

|

=2

{cosxtsin x)

l1 {cosx—sinx)

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

So, | reduces to:

du

—%lﬁglul +C;

—ilnglcnsx —sinx|+ C,

Soly= .. Equation 2
{cosx—sin x) _1
}E’LS, 5 f {cust—sm'{ o f dx
X
i _TC Equation 3

From equation 1, 2 and 3 we have:

| =—$10glmsx— sinx|+ C, + g-l— C,

ol :—%lﬂglmsx— sinx| + g-l— C

s. |

Solution:
f 3+2cosx+4sin x

3+2cosx + 4dsinx
2sinx +cosx + 3

dax

2 sinx+cosx+3

Let, | =

(cosx—sin 3

RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

)

(cosx—sinx)

To solve such integrals involving trigonometric terms in numerator and

/

asinx+bcos x+c

dx

denominators. If | has the form

Then substitute numerator as

dsin x+ecos x+f
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d
asinx+ bcosx+c= AE (dsinx+ ecosx+f) + B(dsinx+ecosx+f) +C

Where A, B and C are constants

3+2cosx+4dsin x

We hEUE', |= f 2 sinx+cosx+3

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

.3+2cosx+ 4sinx = Ai{ﬁsinx—% cosXx+3) +B(2sinx+ cosx+3) +C
3 +2cosx+ 4sinx= A(2cosx — sinx) + B(2sinx + cosx+ 3) + C

d :
{'-' g 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

| = 2sin x+cosx+3

2(Zsinx+cosx+3) -3
J o o
| = 2 sin x+cosx+3

2sinx+cosx+3

2s5in x+cosx+3) J~ 1

Sletly = 2 sin Xx+cosx+3 and > = 2sin x+cosx+3

=|=Il1+1;...equation 1

https://byjus.com
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J- (25in x+cosx+3)

l1 = 2s5in x+cosx+3

So, |; reduces to:

,=2Jdx =2x+Cy _ Equation 2

1
_3J”_—
AS, |2 = 2sIin X+cosx+3

J- 1

asinx+bcos x+c

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

We substitute:

X X
2tanz 1 — tan? 5
sinx = <z and cosx= ——
1+tan?= 1+ tanZs
2 2
1
L] _3 f -
e = SN X+ CO8XK
l2 2 + +3
1
—3 I 2( zta% )+ E(L—tanﬁ)_'_ 2 dx
oX =
== 1+tan®; 1+tan®
I 1+tanzz—2{ d
- Xt X OX
=, = aﬂ.atzmz + 1-tan S+ 3(1+tan z]
2!{
secT—
—3 X < X dX
=1, = ‘I E{Etan5+2+1tan25]
X 1 X
tan- dt= -sec?= dx
Let, t = 2= 2 2

_3J” 1

- (2t+2+t%)

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

J" 1
l, = (2t+2+t%)
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1
= |y = —3 f (2 +2(1t+10+1 dt
1
Sl = -3J (t+1)2+1 dt {wa%+2ab+b?=(a+h)?

As, 1 matches with the special integral form

1 1 1 X
dx =—tan " "—-+C
X%+ a2 a a

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

_—3 tan—?! (tang + 1)

K + C;3 ......equation 3

From equation 1, 2 and 3:

_2x+C; —3tan™! (tang + 1)

| + G

- 3tan! (tang + 1)

1
4., / dx
p+ gtanx

Solution:

J~ 1

LE‘t, | =" p+qtanx

+C

RD Sharma Solutions for Class 12 Maths Chapter 19
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To solve such integrals involving trigonometric terms in numerator and

_[ asinx+bcos x+c

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

Then substitute numerator as

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

dx

Where A, B and C are constants
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f - dx = f lsmx‘:iX . f —

+qtanx e cos x+qgsin x
We have, | = E *osx P b

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 + gsinx) + C{ . CosXx = —sinx}
— cosx = sinx (Bq— Ap) + cosx (Bp + Aq) + C

Comparing both sides we have:

C=0
Bp+Ag=1
Bgq-Ap=0

On solving above equations, we have:

q P
A=pP*+a?B=P*+a* and C=0

Thus | can be expressed as:

fp +q"

(—psin ‘(+qcos‘()+L- (p cosx+qsin x)

(p cosx+qgsin x)

f p~+q_, (—psinx+qcosx) o3 gq., (pcosx+qsinx) -
(pcosx+qsin x) (p cosx+qsin x)
f (—psinx+qcosx) dx __ip f (pcosx+qsinx)
S letlh = p? +q (pcosx+qsinx) and p- +q2Y (pcosx+qgsinx)

=|=11+1;....equation 1

q f (—psinx+qcosx)
Iy = = p?+q?Y (pcosx+qsinx)

Let, u=p cos x + g sin x = du = (-p sin x + q cos x) dx

So, |; reduces to:

https://byjus.com
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q du 9
— = oojlu| +C
l,=p?+g® ~ u  pZ+g? glul + ¢,

q
I..l- Il = Pz+q.2

log|(pcosx + gsinx)| + C, _
..... EQUAation 2

P (pcosx+qgsinx) p
_ pZigl ; X z zfdx
As, |; =p*+q (pcosx+qsinx) ps+q

px
L 2 1
5y =pP+a? ..... EQuation 3

From equation 1, 2 and 3 we have:

% _log|(pcosx + gsinx)| + C, + ——+C,

| = p*+q° p*+q?
| . px
Cle p2+q210gl{p cosx + gsinx)| + F‘Z+Clz+ C

HScosx+ 6
5./ dr
2cosx+sinx + 3

Solution:

Scosx+6

Let, | = f 2 cosx-+sin x+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

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

Where A, B and C are constants

j 3cosx+6
We have, | = 2cosx+sinx+3

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

LBChex Fh= Ai (2cosx +sinx + 3) + B(2cosx +sinx+3) +C
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_bcosx+6 =A(—2sinx+ cosx) + B(2cosx +sinx+3) +C

2 cosx = sinx }
" dx o

_,bcosx+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) dx

2 cosx+sin x+3

(Zcosx+sinx+3)

|=f (—2s5in x+cosx) dx + J-E

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

I (—2 sin x+cosx) j 2{Zcosx+sinx+3)

S let |y = 2cosx+sinx+3 and Il = 2 cosx+sin x+3

==l +1;...equation 1

f (—2sin x+cosx)

14 2 cosx+sinx+3

let, 2 cos X +sinXx+3=u
= (-2sin X + cos x) dx =du

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

ol _log|2cosx+sinx+3|+C; Equation 2

2(2cosxtsinx+3)

As, |z = 2 cosx+sin x+3
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:,|2=2fdx=2x+cg ..... Equation 3

From equation 1, 2 and 3 we have:

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

n1=log|2cosx+sinx+3|+2x+C
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Evaluate the following integrals:

1. /mcusmdm

Solution:
Let | = [ x cosx dx

We know that,/ uvdr = u /’U dr — / (% /v d’.r) dr
P

Using integration by parts,
d
I =xf cosxdx — J(—XJ cosx dx) dx
dx
We have,J sinx = —cosx, [ cosx = sinx
=X X sinx—] sinx dx

= XSinx + cosx+ ¢
2. /lug(m +1)dx

Solution:

Lot = [log(x+ 1) dx
That is,

I= J- 1 xlog(x+ 1) dx
Using integration by parts,

d
I =log(x+ l)J-ldx—J-Elog{x+ l)J-ldX

1
We know that,f 1dx=xand [logx = -
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=log(x+1)xx—fx+1xxdx
Now,

X 1

x+1 = x+1
=xlog(x+1) — J 1——1)dx

=xlog(x+1) —x+log(x+1) +c
3. /:L'3 log x dr

Solution:
Let ] = [ x®logx dx

Using integration by parts,

I=logxfx3dx—filog xfx3dx
dx

We have,

Solution:

[xPdx= ::%l and [logx = -

X
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Let I = [ xe¥dx

Using integration by parts,

d
I=xfe dx—f(&xfe dx)dx

d
x =< B
We know that, [ e*dx = e*and o

= Xe* —fe"‘dx

=xe*—e*+¢

n. re® dr
Solution:
Let | = [ xe**dx

Using integration by parts,

[= xf e?*dx — f(ixf e?*dx) dx
dx

g, o g
We kncn.ﬂ.fthat,fe dx—n and e Sl

erK er

=2 )7 ®

erx er

=3 "7t
x 1 e

o

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJu's

The Learning App
EXERCISE 19.26
Evaluate the following integrals:
1. / e*(cos x — sinx) dx
Solution:
Let | = [ e¥(cosx — sinx)dx

Using integration by parts,

=fe"‘ cosxdx—fe"sinx dx

d :
— 05X = —sinx
We know that, dx

d
=cosxf e"‘—j—cosxfe"dx —fe"sinxdx
dx

=e"cosx+fe"sinxclx— fe"sinxdx

=e*cosx+c
1 2
2. e | —— — | dx
[« (=)
Solution:
_(ax(X_2
LETI_IE (xz xa)dx

=J-e"x‘2dx—2J-exx‘3dx

Integrating by parts

d
=X‘EJ-e“dx—fax‘zfe“dx—zfexx‘gdx

We know that,
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Xn+1
J-X“dx=
n+1

=e*x 2+ Efexx‘adx— EJ-EKX_Hd_X

l+sinx
b [ o (R o,
1+ cosx
Solution:
- x [(1+sinx
et 1= [e ( )dx

1+cosx

=2 2 = e X X
sin“x+ cos“x =1 andsinx = 2 sin- cos-
We know that, 2 2

in2X 2X | osin: cos
sin 2+(:os 2+231n2c0s2

b4

=e
X

¥ At
2cos 5

% [ cin X 5)2
e (51112+C032

= X
' g
2C0Ss 5
2
1 sin%-l—cos%
=—eX —_—
(:osE
2
e [tanZ + 1]
=—e* |[tan—
2 LU 2
r #fhve X]2
= —g’ n—
27 % 2
- x[14ta 2X+2ta X]
= —g’ n°-— n—
2 L 2 2
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= 1nax [5«3::2E + Etanﬁ]
2 2 2

JY L% X
=g [Esec §+tan§] ,,,,,, (1)
tan§= f(x)

Let

1 X

f'(x) = —sec?=
(%) S sects
We know that,

f e5EE(x) + £ () }x = e¥(x) + C

From equation (1), we obtain

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

4. /E'TI:CD'IL x — cosec’z) dx

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

=J-e"mtxdx— J-e“cc-sechdx
Integrating by parts,

d
= mtxJ-e“dx— J-Emtxfe"dx—fexmseczxdx

= cotx e*+ J-e“cosechdx—J-e“mseczxdx

=e*cotx+c

- x—1
5./& (Emz)dm
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Solution:
Given

[ ()0
e %2 X

—(axt e (ax 1
E,[I—fe —dx [e —dx

L

Integrating by parts,

_e“ J’xd(l)d J’e“d
2% “Nax\2x/ | 2xz &

EK E!{ E!C
=—+ d —J- d
2% J-EXE X 2x2 X
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EXERCISE 19.27

Evaluate the following integrals:
1. / e cos br dx

Solution:
let | = e cosbxdx

Integrating by parts, we get
sin bx J' 2 Sinbx
B 1f B

ax

I=e

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

1 a
— — 3K o3 — ax ~:
=3e sin bx bje sin bx dx

Now again by using integration by parts, we get

i e b a[ axCOSbX+ f 2 COSbX dx]
=g et sinbx—-|—e b ale 5

2

1 a
=—e*gsinbx + —e®** cosbx — — f e*™ cosbx dx
b b2 b2

By computing,

ax 2

I=§[bsinbx+acosbx]—ﬁl+c

ax

T aZ + b2

[b sin bx + acosbx] + ¢

2. / e sin(bx + ¢) dx

Solution:

https://byjus.com
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Let I = J e sin(bx + ¢) dx

g cos(bx +c) N faea"“ cos(bx + ¢)

b b

Now taking common

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

On integrating we get

ax 2

I =F{asin(bx+ c)—b cos(bx+c)}—ﬁl+c1

By computing the above equation can be written as

El2 + bz ax
| = { 02 ] - b—z{a sin(bx+ c¢) — b cos(bx+ ¢)} + ¢4

ax

E
& T {asin(bx+ c) —b cos(bx+ c)}+ ¢,

3. /cus(lug x) dax

Solution:
Let I = [ cos(logx) dx

Let log x=t
1

—dx =dt
X

dx = x dt

= f etcostdt

ax

feax cosxdx = {a cos bx + b sin bx}

e
aZ+b2

We know that,

Hence, a=1, b=1
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T
1= .
SD,I = [cost+ sint] + ¢

Hence,

Elugx
J- cos(logx)dx = 5 {cos(logx) + sin(logx)} + c

X

I = 5 {cos(logx) + sin(logx) } + ¢

4. / e?® cos(3z + 4) dx

Solution:
Let I = J e®*cos(3x + 4) dx

Integrating by parts

2xsin(B;; +4) 3 f 962 sin(3;< + 4) 5

1 2
= gez"‘sin(Bx +4)— EJ e?*sin(3x + 4) dx
1 2 cos(3x+4 cos(3x+4
=—e*sin(3x + 4) — —{—ezx# - f 2e2"¥ dx}
3 3 3 3
1 2 4
[ =—e®*sin(3x+ 4)+ — e**cos(3x+4) —— |
3 9 9
Hence,
eZX
= 13 [2cos(3x+4) +3sin(3x+4)] + ¢

5. /Eh sin x cos r dx

Solution:
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Lot | = [ e**sinxcosxdx

1 2
=§J-e *2 sinxcosxdx

1
= EJ- e?¥gin 2x dx

We know that,

ax

aZ + b2

J- e®sinbxdx = {asinbx— bcosbx} +c

EE:{
= ?{2 sin 2x — 2 cos2x} + ¢

2x

= E?[E sin2x— 2cos2x}+ ¢

EEx
I = ?{sin 2X — CO0S2X} + C
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EXERCISE 19.28

Evaluate the following integrals:

1. /\/3+2m—m2dm

Solution:

Let, | = J V3+ 2x-x7dx

o
=
=
2
—
IS

ot B-E-2)0dx = [3-(x2-2()x+ 1)+ 1dx

Using a>—2ab+b?=(a-b)?

We have:

= Vd—-(x—1)2dx = [22—(x— 1)%dx

As | match with the form:
x
[Vaz—xZdx = gv'aﬁ — X2 + E'1?5111‘1 (5) +C

By using above form and simplifying we get

x—1
e | = 2

1 x—1
1w — — <2 -1 (X1
|=E(x 1)vV3+ 2x—x2+ 2sin ( . )—I—C

JE—(x—-1)2+ gsin‘l(%) +C

2./ x2 4+ x4+ 1dx

Solution:
Lot 1= JVEZ+x+1)dx

e @@ -0 e

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

2

e = (e ) ()

As | match with the form:

2
J--.,."XE-I- a? dx= % VX2 +2a? +%lﬂg |x+1ixz+ a? |+ C

o oo () e 9+ o (9]
| 2(2x+ DVEZFx+ 1+ 2log|(x+2) + J(x+$)2+(2—'§)2 +C
= | =

Jax+ DVREFx+ 1+ 2log|(x+2) + VxEFx+ 1|+ C

=|=4

3. /\s’m — x?dx

Solution:

Let, | = [Vx-x2dx

LI e2()e)ax= 1 i (e-2()xr (@) &

Using a®—2ab + b% = (a - b)?

We have:

|=fmdx = IJG)E—(x—g)de

Z
[Vaz—x2dx = S Vvaz—x2 + El?sin‘l G) +C

As | match with the form:

== [r1}? N2 Iy x—
—= (—) —(X——) +4sin”(—<2%) +C
2 . 2 2 3
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T2x— DVx—x2 +2 5111‘1{2:-: 1) +C

=l=4

4. /\/l—l—m—ﬂmzdm

Solution:

Let, | = J VI +x-2x%dx

=IJ1—2(x2—z(i]x]dx= IJ1—2(XE—g(i)XJFG)E)JFEG)E dx

Using a?—2ab+b*=(a-b)?

We have:

|=IJ§_E(X_11) fuf_\} X—E) dx

2
JVa? —xZ dx = Va2 —x? + sin™ G) +C

As | match with the form:

al= ‘E{? G)E B (3_11)2 + %Lsin‘l{x_;) }+C

4

=§(4X—1)JE[G)E— X — 1)2}+Esn 1(43:1)+C

—(4){— DV1+x—2x2+ —511 (M:) +C

5./(::35:1: 4—51112:1:(1,:1:

Solution:

Let | = J cosxV4-sin?xdx

Let, sinx =t

Differentiating both sides:
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= c0s X dx = dt

Substituting sin x with t, we have:

a2 Va—tdt = [V22 —t2dt
Val—xZdx=5Var—x2 + Ssint (¥) + ¢
2 2 a

As | match with the form:
t 4 . 4.t
ez VAT (D)2 +sin™" () +C
Putting the value of ti.e. t =sin x

1, ; . in:
:I_Esmmfé—smix—kzsm 1(5':‘{) +C
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E

XERCISE 19.29

Evaluate the following integrals:
1. /(:L'—I—l) 2 —x + ldx

Solution:

24 x2_
Letusassumex+1—ldx{:x x+ 1)+

d d d
= x+1=A () - @+ ()] +

d
We know dx

(x™) = nx™?!
=x+1=A(2x*1-1+0)+n
=xXx+1=A(2x—-1)+p
=X+1=2Mx+pu—A

Comparing the coefficient of x on both sides, we get

1
2l=1=,*:;'L=E

Comparing the constant on both sides, we get

p—A=1

1 3
Hence, we have X T 1= E{EK_ D +3

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

= f E{zx— 1) +§]dex

https://byjus.com
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1 3
== J-[E{:ZX— 1x2—x+ 1+£1£)§2—x—|— 1]dx

1 3
== J-E{EK— 1)y/x2—x+ 1dx+ J-Eﬁxz—x-l— 1dx
1 3
= EJ-{:EX— 1)yx2—x+ 1dx + EJ--.,."XE—X-I- 1dx
Lot 1 f{Ex DVxZ —x+ 1dx

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

Substituting this value in |y, we can write

1
I, =— tdt
=5t
IJ’ 1Id
[, =—| tzdt
=}1 2 2
n _xl'.H'J.
"n.r"l.n’elv:nu:mrthatf:"I dx = n+1+l:
1
1{ 1zt
27
1
ﬁIl:E?
2
I L 21:E+
= ==xXx=-tZ+cC
17273
1 2
=1, ==1t24 ¢
13

1 3
I, =§(XE—X+ 1)2+c

ot le =2 [VEE =X F 1dx
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XE—X—l—l:xE—E{X)G)—I—(E)E—(E)E-l—l

We can write 2

, ¢ 1
= X —x+1=(x——) ——+1

2 4
S ( ﬂ2+3
= _ — _—— —_

Z—x+1 ( 1)2+ V3\
= — — N -
X°—X X 2 2
Hence, we can write |; as
7 2
3 1 V3
‘2=§f (x=3) +(T)

VxZ ¥ aZdx = ZxZ + a2 a? 5 5
Weknowthatf x?+atdx=_vx*+ar+ 2111|X+‘1.|"X +aZ|+c

-1=3(052 -3 (5)
(%)

2

ey o @)

32x—1 3 1
——[ 2 XE—X-i-1+§111|K—E+1a’}{2—1{+1”+t

. =
3 9 1
I, =g{:EX—l)-.,.I'XE—X-I-1+E111|X—£+-.,.I'XE—X+ 1|+|:

Substituting I, and I; in |, we get
=—{x -x+ 1)z+ {EX 1)yx2—x+1 +—111|X——+-.,."X2—X+ |+ c
Thus,

2
(x+DVEZ—x+ ldx=-(x2—x+ 1)z +-(2x— DVXZ—x+ 1 +
3 8
ilnlx—i-l—\r’x? —X+ 1| +c
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2. /(:L‘—I— 1)v/2x2 + 3 dx

Solution:

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

= AR d
Let usassume X T 1= A5 (2x*+3) +n

=>x+1= A[%(2x2)+%(3)]+ I

SR 1 =}\[2%(x2)+;—x(3)]+u

2

ny __ n—1
We know dx (x") = nx

and derivative of a constant is 0.
=>x+1=A2%x2*+0)+p

=>x+1=A(4x)+u

= X+1=4Ax+p

Comparing the coefficient of x on both sides, we get

1

AN =15

Comparing the constant on both sides, we get

1

=15
Comparing the constant on both sides, we get
=1

X+1= 71(4:{) +1

Hence, we have

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

1=f [%(4x)+ 1]\/de

1= j[%(4x)v’2x2+3 +2x2+ B]dx
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1
== J-E{-ﬂ:x)a.xzxz—k?:dx—kfﬁzxf + 3dx

1
== EJ-{-'-}XL;'EXE + 3dX+J-1."EXE + 3dx
Lot s = 7/ (4x)V2x7 + 3dx

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

Substituting this value in |, we can write

1

1 1
=}11=EJ-'K§[1T

xl'l-l'J.

n —
W-Eknﬂwthatfx dx = n+1+':
1
: 1( 1zt
=}1=_ +C
3\ T
2—|—1
3
1{ 12
2
I L ztE-l-
=, =—-x—-tZ+cC
17473
1 2
=L ==-tz2+cC
16

1 3
a1y = E{EXE +3)z+c

Lot I = [ V2xZ + 3dx

2 _ 2, 32
"n.r"l.n’en::smw.nurri’[eZX +3_E(X +2)
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2
’3
=2x*+3=2|x"+ 3

Hence, we can write |; as

2

3 2
L=| [2[x2+| =] |d 3
.= s j; =i X2+j; dx

\
VxZ+azdx = Z+xZ + a2 a? 3 5
WEknowthatI Xx=+a dx—z Xc+a-+ Elnlx—l—\f:{ +a |+|:

— E -
2 3 2
X 3 2 3
=>IE=\EE x| o) +=—nlx+ x2+| D] [f+c

X 3 3 3
=~,12=\x25 XE+E+5111 X+ X2+E +c
- S B FET |
nfx+ (x2+-f|+c
2y2 2x 2 2

=L =V2|—=2x2+3 +
L=oy2x2+3+ ] In|x + 2+3 +
al,=—4/2% —In|x X2 +-|+c
22 12 2

Substituting I, and I; in |, we get

1 D 3 3
I=E{EXE+3)§+£1JEXE+3+mln X+ ’X?+£ +c

Thus,
2
[(x+1)V2xZ+3dx = é{zxz +3)z 4 gfzx? +3+ %ln

https://byjus.com
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3. /(2:1: —5)\/2 + 3z — x2dx

Solution:
et I = [(2x—5)vV2 + 3x — x2dx

_e_14 2
Let us assume 2X ~ 5 = A5 (2 +3x—x7) +q

d d d
_Ee_3|— il (2
=2x—5=24 dx(2)+dx(3x) = (x )]+ 1

d d a
S 2x—5=l[ﬁ(2)+3£(x)—ﬁ(x )]+ "

d
We know dx

n—1
and derivative of a constant is 0.

(x™) = nx
=2X-5=A(0+3-2x*)+pu

=2X-5=A(3-2x)+pn

= 2X—-5=-2Ax+3\+

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

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

=3(-1)+p=-5

=-3+u=-"5

Lp=-2

Hence, we have 2X —5 = —(3 —2x) —2

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

I=J-[—(3—2x)—2]«¢2+3x—x?dx

1= “—(3 —2x)y2 + 3x —x2 — 22 + 3x — x2| dx

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 19

m BYJ U'S Indefinite Integrals

The Learning App

L= —J-(S—Exjmdx—fzmm
:,Iz_jia_zxj,/mdx_zjmdx
letlh = —[(3— 2x)V2+ 3x —x%dx

Now, put 2 +3x—x’=t

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

Substituting this value in |y, we can write

1
n _xl'l-l'J.
We knowthatfx dx = n+1+':
t%+1
§+1
3
iz
=L =—-F+c
2
7 3
=[,=——124+¢cC
1 3
7 3

=L =—ztz+cC
73
2 3
21 = _§{E+ 3x—x%)z+c
et = —2 [V2 +3x— x2dx

We canwrite 2 +3x —x* = —(x*—3x—2)
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w2es-x = -2 (3)+ (3) - () -]

(3 9
=2+3x—x"=— (x——) ———2]

2 4
2+ 3x—x = —|(x—3) -2
= X—X"=—||X—5) ——
i 2 4

2+3x—x2 == ( 3)2

= X—X"=——|X—2

4 2

2

s V17 ~ _EE
=24+3x—x"= —2 X 5

Hence, we can write |; as

ief () Y

X 3.2 X
vaz—xZdx=-+va?l—-x2+ —sin"'-+c
We havej 2 2 a

i mg -
_|6=3) (m) v () (53
=1, =-2 5 5 —(X—E)-I- 5 sin E +C

2

L3 e 17 _l(zx—3)]+
= = — X — X — 511 C
2 4 8 J17

: 1{2' 7T - 17 1(2x—3)
aly = —=(2x—3)y2+ 3x —x2 — —sin~ +c
. 2 4 V17

Substituting I, and l; in |, we get

[=—2(2+3x-x)3—=(2x - 32+ 3x—x2 1?'-1(2X_3)+
= 3 X—X7)2 2 X X—X 45111 \!ﬁ C

Thus,
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2
f{zx——5)ﬁz4—3x——x2dx::—g(z-+3x-x?ﬁ-§(zx—-3)ﬁz-+3x—-x2—

17 . 4 (2x-3

S sin (_uﬁ) +c

4. /(n:—l—ﬂ) 2+ x + ldx
Solution:

et = [(x+ 2)VxZ+x+ 1dx

_ 19 .2
LETUSHSSUWEX+2_ldx(X +x+1)+p

d d d
x4 =l[ﬁ(xzj+ﬁ(:{)+£(1)]+ "

d
We know dx

n—1
and derivative of a constant is 0.

(x™) =nx
=x+2=A(2x*1+1+0)+p
=xX+2=A(2x+1)+p
=X+2=2Mx+A+p

Comparing the coefficient of x on both sides, we get

1
M=1=2=3

Comparing the constant on both sides, we get

A+p=2

1 3
Hence, we have ¥ T 2= E{2X+ 1) *3

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

https://byjus.com
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1 z
I=f[§(2x+ 1) +§],/x2+x+1dx
1 3
=I=]{5@x+1%k2+x+1+§Jxﬂ+x+1dx

1 3
== f§(2x+ JVx2+x+ 1dx+f§\/x2+x+ 1dx
1 3
:I=§f&x+1%h2+x+u&+§f4xl+x+um
1
Let I1 =3 (2x+ DVxZ+ x+ 1dx

Now, put X’ +x+1=t
= (2x + 1) dx = dt (Differentiating both sides)

Substituting this value in |, we can write

1

1 (1
n+i

[xPdx="—+c

n+1l

We know that

1

i 14
=1, == +C
211
2-i-l
3
1/t
2
I L 2tE+
= = — ¥ —12 C
17273
1 3
[,=—tz+

1 3
=1 =§{xz+x+ 1)z2+c

https://byjus.com
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3
Lot 12 =5f\!x?+x+ 1dx

We canwrite ¥ T X+ 1=x+2(x) G) * G)E B (E)E +1

, ¢ o1
= X +x+1=(x+—) ——+1

2 4
2+ +1—( +—1)2+3
= — —

2 1 (V)
= X +K+1=(K+§) + ?

Hence, we can write |; as

23 ) (D)

VxZ ¥ aZdx = Ex2 + a2 a% 3 5
wekngwthatf X*t+afdx=_vx*+at+ 2111|X+\|"X +aZ|+c

-0 [ (9

312x+1 3 1

=>IE=E[ 2 -.,."XE+X+1+§111|X+E+1."X2+X+1”+E
3 9 1

-1, =§{EX+ 1)“:{2+X+1+E1n|x+£+ﬁxz+x+ 1|+|:

Substituting I, and I; in |, we get
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1 3 3 9 1
I=§(x2+x+ 1)§+§(2x+ DVxZ4+x+ 1+E111|x—|—£+1fx2 +x+ 1| +c
Thus,

2
[(x+2)WVxZ+x+ 1dx = i{x2+x+ 1)E+§{2X+ DVxZ+x+ 1+
iln|x+$+v‘xg +x+ 1| +c
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https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 19

m BYJ U'S Indefinite Integrals

The Learning App

EXERCISE 19.30

:"U
2
()
e
=z
=
o
e
=
&)

Evaluate the following integrals:
20 +1

1. (@ +1)(z —2) dx

Solution:
Here the denominator is already factored.

So let
2x+1 A B |
x+ DE-2) x+1 * x—z"""(lj
2x + 1 _A{K—2)+B{x+ 1)
"+ DEx-2) &+ DE-2

= 2x+1=A(x—2)+B(x+ 1)...... (i)

We need to solve for A and B. One way to do this is to pick values for x which
will cancel each variable.

Put x = 2 in the above equation, we get
=2(2)+1=A(2-2)+B(2+1)
=3B=5

= B =

LW

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

=2(-1)+1=A(-1)-2)+B(—-1)+1)

We put the values of A and B values back into our partial fractions in equation

https://byjus.com
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(i) Now replace this as the integrand. We get
[+ =
+1 x—2/%
1
3
_|_
= J- X +1 X

Split up the integral,

- 5/ el 5/ =l

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

-5/ a5/ (e

On integrating we get

| el om

de

1 5
= Elﬂg|u| + 5108|3| + C
Substituting back, we get

1 5
= Elﬂgb{ + 1| + Elﬂg|x—2| + C

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

2x + 1 q
x+ 1xE-2) x

1
2. / o@D (@ 1)

Solution:

1 5
= 5108|K + 1] + 510g|x—2| + C

https://byjus.com
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In the given equation the denominator is already factored.

So let
1 A B C |
x(x—2)(x—4) X T x—2 x=a M
1 B Ax—2)(x—4) + Bx(x—4) + Cx(x—2)
- X(x—2)(x—4) x(x—2)(x—4)

=1=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
A 1
A =3

Now put x = 2 in equation (ii), we get

=1=A(2-2)(2-4)+B(2)(2—-4)+C(2)(2-2)

=1=0-4B+0
5 1
= = ——
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
C 1
- +%3

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

https://byjus.com
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”‘H B, € ]d
X Xx—2 Xx—4 X
1 1
=;~J-§+ 4 +

X Xx—2 X
Split up the integral,
o o5 =gl o+ &) =3

~ 8 ) k=2l T 8) [k—al™

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

- 5 o3/ Elea + 5/ [l

On integrating we get

| |oo] =

4dx

11 11 + 11 + C
> =log|x| - ;log|z| + Slogul

Substituting back, we get

1 1 1
= glﬂglxl—glﬂglx— 2| + gloglx— 4] + C

1
We will take e common, we get

1

= E[loglxl — 2loglx— 2| + loglx — 4| + C]

Applying the logarithm rule we can rewrite the above equation as
1 [1 | X

:. — —
8l °lx—2)

X(x—4)
(x—2)2

+ loglx — 4| + C]

11| | +c
:'gl:}g +

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

Hence,

https://byjus.com
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fx{x— z;{x— H= = B[Ggﬁf zjg] +c

2

T —1
3. / rrr-l o

24+ — 6
Solution:
First we have to simplify numerator, we get
x2+x—1
X2+ x—6

x2 +xXx—6+5
X2 +xXx—6

XE+X—6+ 5
X2 +xXx—6 X2+ xX—6
N 5

x2+ x—6

I
[—

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

5

1+ ——r
x2 +x—-6

The above equation can be written as

5

=1+
X2 4+ 3x—2x—6

By taking factors common
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5
X(x+3)—2(x + 3)

)
T RFIE—2)

=1+

=1

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

5 A B |

(x + 3)(};—2)_};4—3_'_:{—2 """ ()
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=—05A
=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[1+ A, B]d
X+ 3 X—EX

”1+ 1 1](1
= X+ 3 x—2 X

Split up the integral,
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= fldx—fﬁ]dx + J-L%]dx

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

- froce s f s

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

= ¥ + Ug|}{+3

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

Hence,
X“+x—1
J-z—dx—x+lﬂg| |-|—C
X2 +xXx—6

3+4:1:—:1::2

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

3 + 4x —x°
(x + 2)(x—1)

—(x*—4x—3)
T x4+ x-2
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—(x*+x-5x—-2-1)

X2 +x—2
_—(x2+x—2) Bx + 1
X2 +x—2 X2 +x—2
5x + 1

= -1

* (x + 2)(x—1)

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

5x+1 A B |
(x+2)(x—l)_x+2+x—1 """ M

Ex + 1 _A(x—-1) + B(x + 2)
T x+ 2)(x—1)  (x+ 2)(x—1)

=5x+1=A(x—1)+B(x+ 2)...... {ii)

We need to solve for A and B. One way to do this is to pick values for x which
will cancel each variable.

Put x = 1 in the above equation, we get
=5(1)+1=A1-1)+B(1+2)
=b6=0+3B

=B=2

Now put x =— 2 in equation (ii), we get
=5-2)+1=A(-2)-1)+B((—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

J-[_l * (x 4—5}{2;:}{1— l)] dx
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j[1+ Sl B]d

- X+ 2 x—1 x

j[1+ S E]d

- X+ 2 x—1 x

Split up the integral,
1 1

:;—J-ldx-l—SJ-L—]dx—l—EJ-L—]dx
+ 2 -1

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

=~ [1ax+ 5 [[Jauw+ 2 [[] ez

On integrating we get

= —x + 3loglu| + 2loglz| + C
Substituting back, we get
= —x + 3loglx + 2| + 2loglx—1]| + C

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

Hence,

3 + 4x —x? i
(x+ 2)(x—1) X

2
1
5./“‘"’ R
x2 — 1

= —x + 3loglx + 2| + 2loglx—1] + C

Solution:
First we simplify numerator, we get

x2 4+ 1
X2 —1
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xZ—1 2
x2—-1 N x2—-1
2
x-1DEE+1)
Now the denominator is factorized, so let separate the fraction through partial
fraction, hence let

2 A B

=1+

(x+1)(x—1)=x+1+x—1 """ )
2 _A(x—1)+ B(x + 1)
B (x+1)(x—-1) x+1)x—-1)

= 2 = A(x—1) + B(x + 1)...... (ii)

We need to solve for A and B. One way to do this is to pick values for x which
will cancel each variable.

Put x = 1 in the above equation, we get
=2=A(1-1)+B(1+1)

=2=0+2B

=B=1

Now put x =— 1 in equation (ii), we get
=2=A(-1)-1)+B((-1)+1)

=2=—2A+0
=A=-1

We put the values of A and B values back into our partial fractions in equation
(i) and replace this as the integrand. We get

J-[l * (x— 1)?}: + 1)] dx
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= J-[l—i— A + 5 ]dx
x+1 x-—1
= J-[l—i— -1 + L ]dx
x+1 x-—1
Split up the integral,
= J-ldx—J-L%]dx-l— J-L%]dx
+ 1 -1

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

- froce s [

On integrating we get

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

= x—log|lx + 1| + loglx—1| + C
Applying the logarithm rule we get

x—1
x+1

=>x—|—lﬁg| |—|—C

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

Hence,
IXE“le +1 |X_1|+r:
xZ—1 X T XTIE[T
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Evaluate the following integrals:
2
1
1. / Tl
xt 42+ 1

Solution:
The given equation can be written as,

- [ohoa
3

Using standard identity we get

= %tan‘1 (%) +c

Substituting t as x, we get
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2. /v:utﬂdﬂ

Solution:

Let cot B = x2

—cosec?0d0 = 2xdx

d6 = x4
T T itcotg ™
do—_ % 4
T T I e
2x?
I_l-l—x“dx

Re-writing the given equation as

1 1
85t Ty
= x12 xzdx
F+X2
1 |
4 et
-f 1’§2 dx — [ 1’§2 dx
(X—;) + 2 (X+§) -2
1 1
srE e Lap E T
1
So(1+—,—)dx=dtand(1—;;)dx=dz
dt dz
_f 2 _f 2 _
(t)2+2 (z)2-2
1 -1 dz _1 z-1
Using identityfxz_«uazdx =1/atan(x) andf @ 2198 +1|+C
1ta-1(t) 1l z—\/§+
— — tan|{—) — 0 C
vz N\ T2z a2

Now, substituting t as x—1/x and z as x + 1/x we have
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-1

(xz-l

3

Ix +1 - J_x
Ix +1+ﬁx

]2J§

Lastly, substituting xas cot 0 we get

1=-—itan

Nz
3./

Solution:

x2 49
x} 4+ 81

-1

(cote -1

gloote'-l\fé te |, .

\m] 2B

lcot 6+1 -chotel

dx

dt

=i

Using identity f

1 -1

P
3v2

Substituting t as il *

-1

2118

(By completing the square)

1
xZ+1

tan-gx)

=)

1

1
X_.._

—J EF

3v2
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1
4, —d
/x“+x9+1 x

Solution:
1
=,
X - s
X2+ 1 +?

Pl Manipulating the
I S (Manipulating
- _;_ f X" x- : dx nhumerator by multiplying

X2+1+P and diving by 2)
1 1
1 1+;("2‘ 1+§§
:§f Tdx+ /[ T dx
X2+1+P X2+1+'X—2
1 1+x—1§ _1+‘(%
:E f 2 dX+f 1 5 dx
(X—i) +3 (X+§ -1
1 1
S i

Then,(l +xi:)dx = dt and (1 —-%)dx =dz

1 dt dz
:E[f (t)2+3 -/ (2)2—1]

1
Using identity / X2+1

- dz 1
dx = tan1(x) and I et 5 log

z-1
=ic
z+1

i ta"(t) 11 |z—1”
~2LE "B 2 Bl i
1

1
Substitutingtas> xandzas™ e

We get,
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1| 2 1 x—% 1 x+%—1
A — — =log

2|V3 V3 2 Tlx+z+1
: - x%-1 1, x24+1-x

43 B 4 X241 4x

x2 —3x+1
5. / dx
X4+ x2 41
Solution:

The given equation can be written as

3 1
l—c-+=
X dex
X2+1+F
1
£ X— [ 57T dx
(x—l) +3 X*+x24+1
X

1
. . J—— 2
Substitutingtas™>  x andz as ¥

(1+§)d3=dtﬂndzxdx= dz

f dt BJ, dz
()2+3 27 z2+z+1
dt 3 dz
J o33! (o) 13
Z+ E + E
1 -1
Using identityf endx=  tan
-1 -1
1 t 2z+1
— tan (—) —+v3 tan( ) +C
s lE)e 7

1
Substitutingtas ™~ x and z as x2
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y  fx—i
X
=—tan
V3 V3
Hence,
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Evaluate the following integrals:

1
1. d
/{x—l}«..,fx+2 X
Solution:

Assume X + 2 = t2

dx = 2tdt
NOW, zdt

GED

Using identity
t—+3 &

C
t+ 3

(x+2) —

\/PT+\/_

—log

\/_

1
=—I1
= -

2 . d
./{x—1}1/_2x+3 *

Solution:
Assume 2x+ 3 =1°

dx =t dt
dt
Je= ]
2
2dt
(t2—5)

I

Using identity 1 2

f dz =E10 z
@3 205

d 1 1
[ o =3loel

-1
=1
+1

_|+|:
+1
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t—+5 N
RV

(2x+3) —
V2x + 3 +\!_

1
—Ilo
V5 &

1
—Ilo
Nk

x+1
PR A

Solution:
The given equation can be written as

| (x—1)+2
(x- l)wfﬁ

Now splitting the integral in two parts
[ Y
(x— IJW

2
(x—1)Vx+2 ax

n+1i
[xPdx ==
n+1

For the first part using identity

2Vx+ 2

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

4dt
J (t?=3)

z—1
—|+c
g z+1|

[
(z)2-1 2

Using identity

2 —\3
—log|——=| + ¢
V3 g‘tJﬂE‘
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(x+2) —
w.f’_ WJMJ_
Hence integral is
E\K'T+ log (x+2) -
X —
V3 WJ@’_

a. / o l;i/m dx

Solution:

The given equation can be written as

f (x? —1)+1
(x— 1)\!?
(x*—1) 1
I(X— 1)\./? + (x—wmdx

x+1) 1 (x+2)-1 1

——ax + dx = 4 -
/ ;—(1) dx + [ VKT Zdx+ [ ———dx
X X
X+2 (x—1)Vx+2
= - KBFL
For the first- and second-part using identity [ x"dx = n+1

2 3
3(x+2)2- 2Vx+2

For the second part
Assume x+2=t?

dx=2tdt

o9, [ 2dt
(t2—3)
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dz 1 z—1
Using identityf (2)2-1 210 +1| T
1 t—
=2.—lo +c
2V3 gt+\r’§‘
(x1+2) — (Usingtzzx-i- 2)
\/_ V’W+\/_
Hence integral is
2 3 1 (x+2) -
[= —(x+2)z—2Vx+2+—=log
i V3 oo \/*+\/_

5. /{x_3}xmdx

Solution:
The given equation can be written as
[ (x—3)+3

(x—3)vx+1

(x—3) 3

I #J dx

(x—3)vx+1 (x—3)vVx+1

- xn+.1

For the first part using identity J xdx = n+1

2Vx+1+c
3
; dx,
or the second part f (x—3)VxF 1

Assume x + 1 =1t2

dx = 2t dt

3.2dt
I e
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dz 1 z-1
N ' =-log|—|+ ¢
Using |dent|tyf (z)2-1 2 g|z+1|
t—2
42
JE+1) -2

X+l F

Hence integral is

1
=3¢V _
X X2(2)103| +c

==log +C

3
2

JE+1) -2
vX+1 +2

=2\/x+1+%10g +c
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