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7.1 Indefinite Integration :

(Class X1l CBSE Board Exam Models from 2022-2025 with squtions)

2 mark :

standard integral formulas :
1.

Find :

J.ﬂS —9x —x2 dx

Sol.

[V3-2x—x*dx=[{22 - (x+1) ax
_(x+1)\}3—2x—x2+2 x+1
- 2

sin”! —+C
2

I. Substitution method :

a. Algebraic substitution:
1.2022

: dax
Find : f —_—
'\.E 2 %E

Sol. dx
[=|———
j X+ {K

5.2 .
= _[ 6,;1' d}; x =% so that dx =6y dy
¥y
3
=6|——dy
'[ y+l -~
=6I (V —p+1)— 1 dv
7=} sl |
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s .3
—6[%-—‘7+y-10gy+1 ]+C

=2Jx =3¥x +6x"6 —6log ("¢ + )+ C

2.
Evaluate :
1
3.1/8
J—(X X4) dx
X
1/3
Sol.
_ o (x-x
L= fl/3x_4 dx
1/3 1/3
G (e
~Jiys 3:4 dx = fl/‘3TT B

Put (iz - 1) =tso that;—jdx=dt

X
Thus,
_.p8 & df
“ho BX5
.
8
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3.
Find :

J. x ,/1+2x dx
Sol.
1+2x=t>
2dx=2tdt

1 vrel g2 A e
= Ji t)dt—z[s 3]+c

5
_ (1+2x)f_ (1+2x)

10 b

3
z

£
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6. 2025
j Jx
l-l-\/xs_q

Sol.

1=j Jx

—dx
3/2
Y

1+\/—

Putx’* =t :%ﬁdx =l

dx

2
:>[=§J

dt

l+\/1T

Put\/;:z:»%dr:dz

N

:1=3j2—2dz
3< 142

4 1
=§[J.ldz—_[mdzJ
:é[z—log|l+z|:|+('f
:é[\ff—log|l+ \EH+C
=g[\/ij—log‘l+\/xTz

}+C
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b. Based on Trigonometric Substitution :
1.

Find : _[ cos? x eloB SN X (x

Sol.

Icos3 X e dx = Icos’ x-sinx dx, Assuming cosx=t and sinx dx =— dt

=—It~‘dt
4 4
=_t_+C=_cos X+C
4
2.
Find :
I sin® x . cos? x dx
Sol.

[ sin® x cos* x dx = [(1 — cos® x) cos* x sin x dx
=—[(1—t?)t*dt  (putting cosx = t)

— [(t* —t)dt

= [(t° —tH)dt

7 5

7 5

1 1
=;cos7x —=cos’x + C
b }
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J‘ Jeot x e

Sin X oS X

Sol.  Letcotx =t ,then — cosec’xdx = dt

FECT I

SIMXxcosx cotx

cosec? x dx =—_[—dr=—.[idr

=2\t +C
=—-24Jcotx +C

4,

Evaluate :

I (Jeot x + \/tan x ) dx

J- sinx+ COSX

Vsinxcosx

ﬁf sinx + cosxd
= —_—dx
Vsin2x

Put sinx — cosx = t = (cosx + sinx)dx = dt

On squaring both sides, we get 1 — sin2x = t?

1
l:\/ff—dt

VI 12
= +/2sin" 't + C

= v/2sin~1(sinx — cosx) + C
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5.

Binds [—2
o1 ol o -
sin X + sin 2x

Sol.
dx

I=|
sinx+sin2x
dx

Y sinx(1+2cosx)

- SINn X
=|— dx
J sin” x(l +2c0s x)

[ sinx "
I (1—cosx)(1+cosx)(1+2cosx)

Putcosx =r=sin xdx=df
dt

g

I l—f)(l+t)(l+2r)

4

1+¢ 1+ 21

=élog|l —r|+§log\1 +t|—glog|l +21|+C

:élog|l — cosx|+%log|l + cosx|—%log|l +2cosx|+C
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6.

4 /
I <Pl = 5 and Flg g oTind ¥,

cosec Xx

Sol. F(x) =j"[anJr xdx= ftan2 x.(sec2 x—1)dx

) o
= j(tanz xsecT x—sec” x+1)dx

tEll‘l3 X

F(x)= —tanx+x+C
3

= g, F(x)=— gives C=

W | b

T
4
tan3 % 2
—tanx+x+—

Flx)=

c. Based on Trigonometric formulas :

1.

I sin 2x sin 3x dx

Ans. | = jsin 2x sin 3x dx

- lJ.Zsin 2x sin 3x dx
2

1

= —I(_cosx—cosSx) dx
2

- l[sinx—smax} + C
2 5
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Iff= =41 4

2.
Find :

|
dx
J. cos(x —a) cos(x—Dh)
Sol.

Letl— I : —dx
cos(X — a) cos(x — b)
B 1 sin[(x -b) - (x —a)]
b) f

N sin(a— coS(x—a) cos(x —b)

_ 1 L[ sin (x — b) cos(x — a)

sm (a — b) cos(x —a) cos(x — b)

1

cos(x — b)sm(x — a) }dx
cos(x —a) cos(x — b)

=, Ul[tan( X — b) — tan(x — a)]dx}

sm (a — b)
1

= ———— [log | scc(x—b)|—1og | sec(x —a) |] + 0

sm (a — b)

3.
sin 3x
i dx
s X
Sol.
sin 3x 3sin ?C—4Siﬂ3 X
j ——dx = j . dx
sin x sin x

:J-[S . 4(1—0252x)]dx
=I(1+2c032x)dx

=x+sm2x+C

Prepared by : BALAJI KANCHI
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4.
Find :

J.C.OSX B
sin 3x

Sol.
I _ 'r Ccos X

3smx—4sin3x

letsinx=t= cosx dx =dt

Let=—4-z =>-—dt = dz
t L

1 dz
I=—2 =

6 Z

=—§log |z|+C

=— llog |3 cosec? x—4|+C  [prepareany: BALAIJI KANCHI |
6
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J‘ | sn1x dx
sin(x —2a)

Ans. I= J.de
sin (x — 2a)

e el
~ jblll[FX 2a)+2a] dx
sin (x —2a)

X

Jsin (x —2a)cos 23+cos(x—2a)sin2ad
sin (x — 2a)

jcos 2a dx +sin 2&1_[ cot (x —2a) dx

= X cos 2a + sin 2a - log Isin (x - 2a)l + C preparedby: BALAJI KANCHI

vy
Evaluate : I J1+8in2x dx
0

Sol.

Given definite integral = | OZ \/ (sinx + cosx)2dx

T
%

:f (sinx + cosx)dx
0

T
= [—cosx + sinx]}

—if prepared by : BALAJI KANCHI
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7.
. cos 2x
Find : I 5 dx
(sin x + cos x)
Sol.

cos2x cos’ x—sin’ x
I ~dx = j S dx
(sin X+ cos x) (sin X+ cos x)

COos x—sinx
= I dx

sin x+ cos x

= log |sin x+cos x|+ C

Find :

cosx dx
1+cosX+8inx

Sol.

COSX
]:I ——dlx
[+cosx+sinx

2 X 5 X
COS ——sin"—

ZI X ; x2 X ax
2¢0s” = + 2sin=cos—
2 2 2

X . X
COS——SINn —

:J 2 - 2 gy
2(:05i
2

:lj{l—tanﬁ}fx
2 2

= i[x + 210gcosi} +C
2 2
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9.
i - | x
Find : | sin de.
a+x
Sol.

Put x=atan’ @, dx=2atanOsec’ 8 d0O

Isin_' 1’ X ax =2afsin™ 1’% (tan@-sec2 9)d9
a+x ’ 1+tan” @

= Za: 2] -(tan @sec’ 9) dé

i 2
=2 g(tm;(?) —%J(tanf?)zdﬁ']

=ar|:9tsm2 9—(tan9—6)]+ C

= a|:tan1 [ i]-'—r— \/E+tszm_1 {\/E”+ C
al a a a

or (a+ J\r)tan_I [JE]—\/E+ C
i
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( )
d. f dx model :
1.
Find :
dx
1+cotx
Sol.
sin x
I= j j _ dx
l+cotx Ysmx+cosx
1J-[smx+cosx)—(cosx—sinx)
= X
2 SIN X +COS X
Sin x —COS X
—Il dx+ —J. dx
sin x +Ccos X
X
- ;—Elog‘sm x+cosx|+C [preparedby: BALAJI KANCHI

Find :

4x
-1
——dx
I e i1
Sol.

. . SAr_4
Given integral = dx

et +1

2x_ ,—2x

=J‘de

32x+e—2x

1 ;
=E£og|ezx +e |+ C

| prepared by : BALAJI KANCHI |
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3-

Sol.
Let, e =t , e'dx=dt

jldx:j L

%4 ((f+1)
_ jé_ ot
! r+1

= log|t|-log|t+1|+C

X
e

+C

= loge* —log(e* +1)+C or log

l1+e"

|prupured by: BALAJI KANCHI
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e. [ % dx model :
VFx)
1.
. dx
Fmdj ——
\/sindx cos (x — o)
Sol.
Let I= I (IX I cebadl dx
Jsm xcos x—a \/smu+cosoccotx
Put sino+ cosocotx =t = cos ec’xdx = — dt
cos ol

.-.Iz—j#dt:— 2t +e

cos ot COS Ol

=>I=- \/sina+cosac0tx+c

cosol

[ preparea by : BALAJI KANCHI |
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Il. Formula forms :

1

1 1 1 1 1
f—xz—az dx,thra2 dx,faz_x2 dx, f—mdx,fmdx,fmdx :
a.Direct form :

1.

. 1 -+
Fmd:f— LR dx.
x Vx—a

Sol.

I fl gl ol J f 1 Fex J' 1 d
= | ——dx = | ———dx+a | ——dx

X/x?2 —qa? VxZ —q? XVx?Z — q?
X
= log ‘x + /X2 — a2| + sec™ ! (5) +C [prepareany : BALAJI KANCHI
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b. After substitution

1 1 1
fo a2 f x2 4 dx; f a?—x2 dx, f mdx, f \/ﬁ f
1. Ve

sin~lx

Find J mdx

Sol.

sin”' x
I—dx Itsec t dt, (Putting sin™' x=t,x=sint, also
(1-¢)’
=t- tan t+log|cost|+c
xsin”' x

J1-x°

+%log |1—x2| +c

2.
Find :
J‘ dx
COS X 4 fcos 2%
Sol.

I dx _I dx
Cﬂsxm i cos X\/cos2 X —sin’ x
=j- sec’ x
J1—tan®x

=I \/_zdt, using tanx = t,sec’ x-dx =dt
1-t

=sin ' t+c=sin" (tan x)+ ¢

Prepared by : BALAJI KANCHI
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1
NJ1-x2
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px+q px+q
X /f———————dx :

1
fax2+bx+c / f«/ax +bx+cd /fax2+bx+c Jax2+bx+c

a.fmdx form:

1.
Find : I

x2 —6x+13

SOI. J‘ d\
2 _6x+13

:J d\
(—3)% +(2)

i, g
=—tan I(x )

: +&

. 1
Flnd.J5+4x_x2dx

Sol.
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) %
b.| —d :
f Jax?+bx+c * form

1

1

45—63—32
Given integral = f (d—x
V14 —(x+3)?

Find - [ dx

e =4 &
sin — + C

2.

I dx

4,\“—‘{2
:J- dx
i

o] x=2 o

=81l [ > }Jrc prepared by : BALAJI KANCHI
2.C

: d 1
Given . F(x) = ——— and F(1) = 0, find F(x).
X 2x —x2
Sol.

1
F(x)=|———=dx
( ) "‘\123(—,?2
1
=J—ja’x
1—(x—l)_
=Sin_l(x—l)+c
whenx =1, y =0givesc=0

F(x] —gin™ (xhl) [propared by : BALAJI KANCHI
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px+q

——dx orm:
ax?+bx+c f

C.

2
I 5 X dx
X +3x+ 2

Sol.

= J' 2x-dx _ I 2x &
X2 +3x+2 Y (x+D(x+2)

= I( Jdr using partial fraction
r+1 xX+2

=2log|x+1|+4log|x+2|+ C

f px+q

Jax2+bx+c

dx form:

3x+5

Find :
Jx +2x+4
Sol
3x+5 2\+2 1
I'= —d\— + 2| ——x
j X +'7\+ '[ x° +21+ J\fT +2x+4

1:‘;(2\/1~3+2x+4)+2 1 —clx
- \f(x+1)3+ﬁ'

I=3Jx*+2x+4 +210g|(x+1)+\1x:+2x+4|+c [preparsaby: BALAJI KANCHI |
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Find J 22
V2 —dx-5
X+2 2x—4 1
dx+4 dx
I\’ —4x— ‘[\/xz—4x—5 I (X_z)z_g,l
=\/x2—4x—5+4log‘x—2+ X —4x—5|+¢
[ prepared by : BALAJI KANCHI |
3.
Find :
J' 8w -3
dx
f 2
1+4x-2x"
Sol.

—4x+4 , x+«\/— 2] dx
S ]

=—§\}1+4X—2X2 +ﬁsinl(\/§(x—l)]+c

J.\f1+4x Ix’
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e. After substitution

1 1 _ pxtq px+q .
f ax?+bx+c dx / f\/ axZ+bx+c dx / ax2+bx+c x/ f Vax2+bx+c dx form:

Trgonometric substitution :

1.
Find :
‘[ cos 0 0
\/S—SSinB—co»s2 0
Sol.
I:_[ cost 1 o
\/3—3Siﬂ9—COS' 0
cos J0

'['\/blll f—-3smf+2
Putsim@=t=cos@dO=dr

R =

I\Jf

+C

=log (r—fz—}ﬂ/r: —3r+2

+ (" [propareay: BALAII KANCHI |

:log[smg—i) \/qm 6 — 3%1119+2

Prepared by : BALAJI KANCHI Page | 23



:"""‘ , [ @kanchibalaji7
(% +91-8099454846
[E] @ikbmaths?

Exponential substitution :

Find :

J
\/ezx i s 53
Sol.

LeteX=t. Then eXdx=dt

Given integral becomes

dt
77—

dt

’(t—E)Z ol

=log |(t-2)+VtZ-4t-5|+C

=log |eX-2++VeZ* —4e* —5|+C

| prepared by : BALAJI KANCHI
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2.
Integrate :
eX
' - with respect to x.
\/ 5 —de™ —g*®
Sol.

Let eX =t, so that eXdx = dt. Then,

dt

I:J‘ dt " _J- [32—(t+2)2
\/5 4f -1~ v

=sin~! (e"" L 2) +C [prepared by : BALAJI KANCHI
3
logarithmic substitution :

1.2024
Find :
x [(log x)° — 3 log x — 4]

Sol.
Let logx =t = %dx =dt

1

The given integral becomes = [

t2-3t—4
e
= x
" By
(t-3) =)
—ll t—4 7
B b T
—1l logx — 4 K | dby: BALAJI KANCHI |
_SOglogx+1
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Find :

-1
| o
(logx)” — 5logx + 4
Sol.

Letlogx =t ldXZd‘[
X

Given integral = J. -t
t= -5t +4

1 t—4
= —lo +C
8 t—1
| log x — 4
== l()g 102 % 1 +C |pranur=d by: BALAJI KANCHI |
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IV. Partial fractions :

In the denominator :-
a. Linear factors in the denominator :

1.
p 2x —1
F -[(x—l)(x+2)(x-3)
Sol.
2x-1 10 1
J‘(x—l)(x+2)(x—3)d‘:HEJx—l N h_-[ Y+2 _-[ x-3 dl
(Using Partial F l'action)

1 1 1
= —Elog|,\ —1‘—§log|.x+2‘+Elog|,\—3‘+C

b. Repeated linear factors :

1.
Find:J‘ o
(x+1)"(x—1)
Sol.
I 2x2+1 dx=—§_.l 1 dx _I _ dx e 31 L dx
(x+1)'(x=1) 47 x+1 .
3 ]
3 x—1 1
=—I0g = +C
4 Clx+1] 2(x+1) [Preparedby: BALAII KANCHI
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2.
Find :
J' 3x2+ 1 dx
x-2"x+2)
Sol.
5 5
I 3X3+1 dx=— - dx+zj ! R = dx
(X—Z)'(x+2) 169 x-2 4 (x—Z) 167 x+2

:ilog‘x—2|— ¢ —ilog‘x+2‘+C
16~ 4(x-2) 16
5. |x=2| 7
m_lﬁlogx+2| 4(x—2)+C
2.
Find :
2
I x2+1 i
(x-1(x+3)
Sol.

x%+1 A B C _ 3/8 1/2 5/8
(x-1)2(x+3)  x-1 i (x—1)2 + x+3  x-1 + (x—1)2 T X+3

I=83log |z — 1} +§log x4+ 3|+ €

1
2(x—1)
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Find :
x2+x+1
(x+1)° (x+2)
Sol.
y P4ex+1
Letl_j (x + 1)2 (x + 2)
*+x+rt A B C

Here(x+1)2(x+2)_(x+1) (x+1)2 x+2

=x24+x+1=A+1) (x+2)+Bx+2)+Cx+1)>2
On comparing, we get

A=-2,B=1andC=3.

-2 dx dx dx
I:fo- f(x+1)g+3jx+2

=—210g|x+1|—ﬁ+310g|x+2|+(3

[ prepared by : BALAJI KANCHI
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c. Linear and quadratic factors :

1.
[
X (x* +4)
Sol.
1 1
Let [ = [———adx=[———=dx
x(x* +4) 1-3(1 , & J
xE
Let l+i,=r:>_—?dx=dr
- &
W P
8 <t
-1
=—1Ilog|t|+ C
- gl
-1 4
:?Iog[l-i-ﬁ]%-(]
2.
; |
Find : s dx
x(x“-1)
Sol.
2
— |dx
!__[ dx de 1 (\] .
X =1) ,\*S(I—L) 2 (1- l)
X x>
Put (1- 11)=r:>(%de=df
X ¥,
1 pdt 1 1 1 x* -1
=—|—==log|(1-—)|+¢ OR —log —) | +c
3l 3 gl( x_)l 2 gl( - )|
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Find :
e
1-x)A+x%)
Sol.
e 2 A Bx+C

(1-x)(1+x2) 1-x 1+ x2

=A=1B=1C=1

500 e | — du= | [ L4 x+1] dx

(1-x)(1-x?)

= — dx+

Xk
- dx
1-x i i ¢

X

l

1 23 1
:f:dX‘i‘EJ‘ 1‘2:1 dX"’I x2 +1 dx

=—log |1-x| + i log (x? +1) + tan™1(x) + C

| prepared by : BALAJI KANCHI
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4,
Find :

-
x“+1)(x-1)

Sol

I:'[(f +lv_)(.vc—l)dJr

X _ A B;\-J—C
(x3+l)(x—1) ..\‘—1 2 +1

= 14()(: +l)+(Bx-i—C](x—l)

Let

x—1 r+1” I\+1

=510g‘x_1‘_110g‘x: +l‘+5tan‘] x4+ [prepareany: BALAJI KANCHI |

5.
Find :
s
(x-1)(x“+4)
Sol.
I = dx 1 ldx I dt (By Partial Fractions)
s . T = = v Partial Fractions
(x—l)(x2+4) 59 x-1 107 x +4

= %log‘x—l‘—l—lﬂlog(xz +4)+§tan_1§+c

=
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43 [E] @ikbmaths?

6.

Find :J- 5x2 dx
(x+1)(x“+9)

Sol.

5x _ A Bx + C
G+DE19) x+1 249

SR B
et 2 e

Given inte gral

_ 1 fx+9
2 x+1 WY
- 1[ i 1f 2 1J‘18 ;
= B gl R E e TR e

1 1 3 X
= —=log|x + 1] +Zlog(x2 +9) +Etan‘l— +C

2 3
7.
Find : _[ 2 a1 X
(x* +1)(x+ 2)
Sol.

¥ersl 4 +Bx+c
(x+2)(2+1) (x+2) x+1

Getting A ==,B =2, ==
5 5 5

Given integral = —f >

3 I 1
= gloglx + 2| +§10g(x +1) —I—gtan_ L

IP"Pﬂredb)‘! BALAIJI KANCHll
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d. Two Quadratic factors :

1.
Evaluate :
2
5 e 5 dx
(x° +4)(x" +9)
Sol.
.
l ! BB m
x +4)(x +9) (l+4)(l+9) S50+4 5L+9
& 1 .2 1
5x2+4) 5 (x%+9)
- 4 dx 9 dx
I - dx=—= = —f -
x2 +4)x* +9) 57 x2+4 59 x249
:—%tal'l_li"f‘—tﬁl} B FE,
5
2
Find : J‘ x

(x2 +1) (3x2 +4)
Sol. y2dx
J (x* +1)(3x% +4)
Let x2 =
t 4

4 & b .
(t+1)(3t+4)  t+1 G — (by Partial fraction)

2

3

.[ 2 B dr—j— d\-i-j dx

(x*+D3x" +4) 2% 4 3xZ 44
=—tan'1x+§x£t ‘1“3"_1_(3
= —tan"lx + itutn‘l Y

V3
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[E] @ikbmaths?

2x

e

J‘ i 2xj e
(x“+D)(x" +2)

dx

Let 2 =¥ DiEde =t

dt

g%
(x2+1)(x2 +2) (t+1)(f+2) [ prepareaby: BALAJI KANCHI |

1 -1
= +
+D(+2) t+1 t+2

dt dt dt
J-(H—I_)(H-Z) :I!+1_J'!+2

=log|t+1|-log|t+2|+C

(by Partial Fraction)

Getting

_ ' 2
:log(xz+l)—log(x2+2)+C or log .v2 il +C
x“+2

4.
2x
Find :
. I(x2+1)(x2_4)
Sol.

I=j = % - dx
(x"+D(x"—4)
Put x* =1 = 2xdx=dt

J-— J‘ dt 1
(t+1D)(r—4) -4 59t+1

x—4
ol

v+ 1

+c

Izllog |x? —4] —%log | x> +1|+c or élog

|prepuredby: BALAJI KANCHI |
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[E] @ikbmaths?

5.
Find :

2x
L) d-x
j(xz +3)(x2 - 5)

Sol.
2X

(x243)(x2-5) —

Putx? =t = 2x.dx = dt

Letl = [

di
= 1= 'r(t+3)(t—5)

= (_ 8 (t1+3) + B(tl—S)) ax

zg[log t—5|—log|t+3]]+¢

_1 x2-5

=1 Elog x2+3| i
6.
Find :

2x
dx
J.(x2 +1) (%2 +3)

Sol.

(0 - S

(x2+1)2+3)

(Put x? = t, 2xdx = dt)
1 1
2 2
= - dt
Jﬂ t+ 1 t+ 3

= %[log(t +1)—log(t+3)] +c¢

x%+1
%243

= %[log(x2 +1) —log(x* +3)] +c or %Iog

| +c

Prepared by : BALAJI KANCHI
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j. x2+1 A
x2 +2)(x% +4)

N ¥’ +1 L
i ErT T

Letx” = y,then x* +1 - y+1
" o ( )(l:+4) (_1"1'2)(_1.--1-4)
Tt 1’71 _ ¥ 2 B
GiD)red) y+2 yid
thisgivcsA:——,B:i
2 2
1 1 3 1
s > e . ﬁ{.‘(
2 x +2 29 x +4
=[=- . tan‘]( ]+ tan'{ﬁ}i-c
242 V2 2
[prepared by : BALAJI KANCHI

8.
Find :
2

J‘ . X +12 dx

(x*+2)(2x“+1)
Sol.

2
_[ > = +1, dX=1J.;dx+lj 21 dx (Using Partial Fractions)

(¥+2)(2x+1) 3 x+2 3ld4

L1 e [%}; ot (V3x) €

1 -1
- =——| tan™ +tan” \/_x +C
. 3«5[ B ]

Prepared by : BALAJI KANCHI
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3
; T 4%
Find : f T — dx.
x*—9
\’3+Y j 1’3
SO]. [: ) - d:\‘: i
I1'4—9 -9

- :‘:
dx +J-x4_9
1 dt
5.[{,2_;2'

=llog| x* -9 -i-l Llog
4 21 2(3)

dx

where x* =1

}+(“

+C

1 4
=—l]og|x" =9+
3 g| | ‘

¥

r+3

"
x =3
=¥

=llog| x*-9] +Llog
4 12 x“+3

e. Improper partial fraction :

1.
Find :
2
X~ +6x+12
Sol.
xZ
Letl—f x2 + 6x + 12
6x + 12
= 1- o] &
x2 +6x+ 12
3 6(x + 2)
f[l x2+6x+12
X+ 2
X_6f X2 +6x+ 12
x 2
Letll:f X2 + 6% + 12

Prepared by : BALAJI KANCHI

(1)

Page | 38



A B @kanchibalaji7
@ +91-8099454846
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x + 2=A§(x2+6x+ 12) +B

=X+ 2=A(2%+6)+B
1
:A:;and8=—1

Sojllzlfﬂdx_f t

Rl o X% +6x+ 12

2 3 1 .
log [x* +6x+ 12| — [ R dx

SV =

- 2 g (XS
—210g|x +6x 4 12] \@tan (V§)+C

From (1), we have

I=x-3log[x2 + 6x + 12| + 2v3 tan™1 (xvg?’)Jrc

| prepared by : BALAII KANCHI |

2.
Find :
J' ,\3~l p
3 %
X —X
Sol.
IX‘_ldt= [1+1—inx
X —X X x+1

= x+ log|x|—log|x+1|+¢

Prepared by : BALAJI KANCHI
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4
Find : o d
o J(x—l)(x2+1) *

Sol.

x4 l
I:.[ = dx=j{x+l+ 3 }b{
x—1)x"+1) E-DE"+1)

=£+x+j[ : _l(xj-’-l)}dx
2 2x-1) 2 x*+1)

(Using partial fractions)

2
ZX—+x+£log |x—1\—ilog |X2+l|—l—tan_1x+C
2 2 4 2
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[E] @ikbmaths?

f. After substitution partial fraction :
Trigonometric substitution :

1.
Find :
(3 cos x — 2)sin x
dx
5—sin? x — 4 cos x
Sol.
f 5 Ccfsf_z)smx dx , Put cos x =t so that, —sin x dx = dt
5—sinx—4cosx
B P 3t
fJ— (1-t2)— 4tdt
2-3t
_f(t 2)2
2-3¢
f it = -3 f—dt—4 f(t — dt
=—3loglt —2| -4 (=) +C
4
= —3loglcosx —2[ + ———=+C  [prepareany: BALAII KANCHI
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2.
Find :

J‘ coSX dx
(4+sin?x)(5-4 cos? x)

Sol.

A ,[ COS X i
4+sm x 5 4c052x)

dx

_J- COS X
4 +sin’x (1 + 4sin’ x)

sinx =7 gives
Y dt
I_I(4+r2)(1+4r2)

157 4+¢ 157 1+4¢

Prepared by : BALAJI KANCHI

L +i L (" using Partial Fraction)

:_Ltan‘][smx}r%tan (2sinx)+C

| prepared by : BALAJI KANCHI |
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Exponential substitution :
1.

eX
I o+ 1™ + B}dx

X

[= J. = = dx
(e +D(e* +3)

Pute* =t = e* dx = dt

[_IL
(t+1)(t+3)
=if(;_;)d[

29 t+1 t+3
:%[loglt+]|—loglt+3lj+c

= %[logle"+ll—log|e" +31+C

e® +1
et +3

|
or —log

+C

Prepared by : BALAJI KANCHI

preparsd by : BALAJI KANCHI |
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Algebraic substitution :

1.
Find :
1
.[ N TS T
XX BT (put x=t2 for linear factors)
Sol.
dx
&=
J‘x/;(w./;+l)(\/;+2)
I
Let V/x =t, dx = dt
Y =
2 1=2 I £
(t+1)({t+2) [ereparea by : BALAJI KANCHI |

:2I(I——I—Jdt
t+1 t+2

=2[log |t+1]|-log [t+2]]+C

=2[log (v/x +1)—1log (v/x +2)]+C or2 log [ﬁ
X

'\/g+l']+c

Prepared by : BALAJI KANCHI Page | 44
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2.
Find :

j x4
(x+1D(x-1)

Sol.
e

x+l)(x~l]

= dx

. 3¢
\E:rglx-’esfzf(f: . l)(r’ Fl)dr
2{2 Dz .
= ;wheret” =z
Let (!2 +1)(r3 _1) (z+l](z—l) :wheret
we have 2? = : + :
(z+1)(z-1) z+1 z-1
| |
e | |
{—1

dt

:.>I=-[ dt+j

46

1
=tan” ¢ +—log
2 t+1

Jx—1

\/_;+l

+c prepared by : BALAJI KANCHI |

1
=tan”’ \/;+Elog
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Find :
9
J‘ Ex2+1 dx
x“(x“ +4)
Sol.
2 +1
Jj #
r +4

Lat j2x'+l _ 2y+1 , wherex® =

\"(X2+4) }’(_1’-1-4)
Put —21 i :é + i
y(y+4) » y+4

=2y+1=A(y+4)+By

%
=—E+§taﬂ [E)+( [preparedby: BALAJI KANCHI |
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[E] @ikbmaths?

4.
Find : [t
x“(x +3)
Sol.
F1 d:j 3x+3 d.
x (x+3)
- +3 x+3
Te ?Y+ J' ’\+ J~ X -
*(x+3) x(x+3) x“(x+3)

Iz_—l+llog[x|——10g|x+3[+c
x 3 3

| prepared by : BALAII KANCHI
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[E] @ikbmaths?

V. [ f(x) xg(x) dx meI

[fxgdx = f [g —[(f x[g)dx

Direct [ f(x) * g(x) dx model :

1.
Find :
j sec® x dx

Sol.
Fe jsec3 0 do = [sec: O.secl do

I =scc8see’ 6 d6- j(d(se;m](jsec-’ade) 6

I=sec€tant9—jsec‘ ) dt9+_fsec(9 do

1
1 =;(sect9tan6?+log|secQ+tan6’|+c)) [preparedby: BALAJI KANCHI

=]

Jc".siandx
f = Ie sm2x‘dx

I =sin2xe” — | 2cos2xe” dx
I 11

=e* sin2x—2[cos 2xe* — I (—2sin 2x) e* dx]
I =e"sin2x—2cos2xe* —41

5 =" sin2x—2cos2xe™

B | =%ex[(sin 2x—2cos2x)|+C prepared by : BALAJI KANCHI |
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3.

I sin~! x dx

Ans. [ = Jsin"x-] dx

= sinlx-x -

._l'—,—_] ix: - X dx

X "]x+1.|.F2X dx

= X -sin = e
2 \,ﬂl—xl

= x-sin_lx+%-2\/l—x3 3 i€

or X sinix + +1-x? + C [prepared by : BALAJI KANCHI |
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4.
Find :
I x2, sin~1 (x32) dx
Sol.
2
letxz=¢

1
= Exfdx = dt

The given intcol‘al becomes Ef tsin~ttdt
-1 A
[ t>< f\/——rx dt]
[ 1t><t2+_f !-_.czdt]
-1 2 1
[sm txt +fv1—t2dt—fm
[tzsm‘lt +;\/1 ~{7 +;sin‘1t - sin‘lt]+C

t2sin—1t +§x/1 12— %Sin‘lt] 4+ €

3

3 X2 1 3
x3sin™! (xf) + ?\# 1—x3— Esin‘1 (xi) +C

sin

lewI.—szH wle

[ prepared by : BALAJI KANCHI |-
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5.
Find :

ij log x2+ 1 dx

Sol.

Letl= j x2 log (x2 + 1)dx

xS
x2+] 3

—log (x2 + 1) ——f

——log x2+1)— ~—_f

x2+1

x2+1

2 1
=%log(x2+1)—§f(x2—l + — )dx

X 2 %ﬁ o )
3log(_x +1)_3[3 — X 4+ tan x]+C

| prepared by : BALAJI KANCHI

6.
Find :
j x2 log (x2 - 1) dx
Sol.

Given integral =

3

¥ x—1+1
= log(x? —1)><?— f e

© 2 1

_ z_ s

= log(x L% 23 .f(x +1)dx+Jx2 — 1dx]
¥ 2[x° 1.

- Rl S [ it

= log(x 1):«'—3 3|3 +x+ log 1‘

| prepared by : BALAJI KANCHI |
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N

Find : I_x-{-smx dx
l+cosx
Sol.
X+sinx
Iidx
1+cosx

. X X
X+ 2sin—cos—

= 22 ux
2¢c08’ =

B @kanchibalaji7
{3 +91-8099454846

[E) @ikbmaths?

=I x[lsec2 i}bﬁjtan it
2 2 2

=xtan£—jtan£dx+jtan£dx
2 2 2

=xtan§+C

Prepared by : BALAJI KANCHI

[ prepared by : BALAJI KANCHI
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After substitution ff) * g(x) dx model

1.
Find :

J. cos x . tan~t (sin x) dx
Ans. I= jcos x-tan_'(sin X)dx
Putsin x =t = cos x dx = dt
s I= Itzin_]t-ldt

2t

_ 1
= b g :
tan t-t —2j dt

-
1+t~

- 1
t-tan It—;logll+t2I+C

: oz 5 .2
sin x -tan ' (sin x_)—;[og I1+sin" x|+ C

-

2.
Find : J. 243 e dx.
Sol.

= [2x3e¥dx = [ 2xx%e* dx

Put x2 =t = 2xdx = dt

I=ftetdt
= et fetdt
=@t — g8 5 O

=X —-1)+C

Prepared by : BALAJI KANCHI

prepared by : BALAJI KANCHI
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VI. [e*(f+ f) dx = e* f(x) + model :

b. Trigometric functions :
1.

Find J‘ecot_lx [ﬂ) dx.

1+a?
Sol.
e 1
Put cot x=t..x=cottand —dx=—dt
1+x
a. [ 1=x+x*
. col X S i - 2 - t _ 2
..J-e [71+x1 de— Ie (1 cott+ cot t)dt—_[e (cott cos ec t)dt
=e' cott+c
=X€‘mt_lx+c

. " (1—sinx
Find J e’ (—1 = J dx
—COS X
Sol.
1—2sin X cos =

Ie‘( —ﬂnx](‘ﬁj 2 2 dx
1—cosx . 2 X

2
2sin

—I [—cot +—cosec %)dx

— X X
=—¢ COtE+C
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[E] @ikbmaths?

3.
Find :
2+sin 2X A
1+cos2x
Sol.

i I2+sm 2Te“dx

l+cos2x

.\' dx

J~2+251n XCOS X
2¢co0s” x
=J(sec‘ x+tan x)e“'dx

=¢' tanx+c [propared by : BALAJI KANCHI |

c. Algebraic function:

1.
Find :

—5
J‘Xi)g e dx
(x —3)

~ X—5 J(x=2)=-3
Ie‘ : dx:Ie _% dx
=Iex 1 3 dx

(x 2) (x 2)

(Y 2) |prcpnredhy= BALAJI KANCHI
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Sol.

]=|'e"'( £ g l +)dx

VI+x? (l+_\‘:')3
J1+x2 —x o
N X Vo J1+x? _ 1
Lt == — = 5
1+x o (1+x7%)2

On applying [¢*(f(x)+ f'(x))dx = " f (x) +c.

X

A1+ 32

=

+C [preporeaby: BALAJI KANCHI
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d. Logarithm substitution

(logx=tthen [ e*(f + f') dx form):
l.a

Find : J.e-"‘2 (x° + 2x3) dux

Sol.
LetIZJ eX (x3 +2x3) dx

Put x2 =t so that 2x dx = dt

1=15J. el(t? £21)dt

2

1 2. 4 ‘
Ee %) +C propared by : BALAJI KANCHI |

logx—3 3
Find : J‘ (o ﬂx)i

Sol. Put x=¢" or logx=1 dx=e'dt

109 x—3 -3 r
& d di
‘[ (log x) '[ r

- (log ,1‘)3

Prepared by : BALAJI KANCHI Page | 57



, [ @kanchibalaji7
(% +91-8099454846
[E] @ikbmaths?

Misc problems:
1.

Find :

[2 2, 14y
J- X +1l:log(x +1) 2logx] .

x2

Due to printing error, the given function is not integrable.

So full marks may be given for every attempt.
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