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X sin X
Letl= J.xsinxdx

Taking x as first function and sin x as second function and integrating by parts, we
obtain

I=xfsinxdx—j{[%xjjsinxdx}dx

=X(—cosX)— Il.(—cos x)dx

=—xcosx +sinx +C

S sin 3 x
Let I = sin3x
Now, integrating by parts, we get,

1=x[sin3xdx - [ {(%xjjsinfixdx}dx

_ x(_COS3Xj r Il.(_COS3xjdx
3 3

= GO + lsin3x +C
3 9

x%ex
Let 1= xzszexdx

Taking x? as first function and ex as second function and integrating by parts, we obtain

= [etdx - j{(dij jede}dx

=x’e" —IZX-eXdX
=x’e" —2jx~e"dx

again integrating by parts, we obtain

=x%ex — z[x. [erdx—] {(%x} | e"dx}dx}

=x’e" - 2[)«3X —J.e"de



=x%e* — 2[xe" — e":l
=x%e* —2xe* +2e* +C

= (x* -2x+2)+C

x log x
Let I =x log x
Now, integrating by parts, we get,

I= logx_[xdx - I{(%logx)fxdx}dx
zlogx(x—;J—fl.édx
X

_ leogx —J.idx
2

2
2 2
_X logx X c
2 4
x log 2x
IJ.xlogde

Taking log 2x as first function and x as second function and integrating by parts, we
obtain

I=log2xjx dx —j{(%ﬂongfx dx}dx

X 2 X
=log2x-——-|—- —dx
& 2 -[2x 2

2
_X log2x_J-§dX
2 2
2
_X log2x_x_+C
2 4
x? log 2x

Let] = x2logx
Now, integrating by parts, we get,

I= 1ongx2dx - I{(%longszdx}dx



3 3
=logx - lx—dx
3 x 3

3 x3logx —jﬁdx

3 3

3 3
:xlogx_x__i_C

3 9

7. xsin!'x
Let 1= J.xsin"1 xd x

Taking sin”! x as first function and x as second function and integrating parts, we obtain
I=sin™ XIX dx —j{(disinljjx dx}dx
X
=sin IX[ ] J. '—
x*sin~' x —x’
= d

2 2 I Jx
_x’sin”'x +lj{ I-x* 1

2 2° [1-x* V1-%°
_xzsin"lx_i_lj = Il .

2 2 \/ 1-x2 \/ 1-x°
S - ]

NIES'S

2
x*sin”'x 1 [x = 1. .
=T+5 Exll—x +Esm x—sin~ x,+C

x sm 'x x
1-x* -|- sm x—Esm 'x+C

=Z(2x2 —1)sin™' X+Z\/1 -x*+C

8. «xtan'x
8. LetI=xtan!x
Now, integrating by parts, we get,

[=tan"' XI xdx — I{(ditanl xjjxdx}dx
X

2 <2
=tan_ x——J- —dx
1+x% 2




1 2

x_lJ- X dx
2714 x?

xztan_lx 1o x%+1 1
- __I PR
2 290 1+x° 1+x

2 -1
_X tan x_lj - 1 <
2 2 1+x2

_ x? tan”~
2

2, -1
Xx“tan x 1 _
=——————(x—tan 1x)+C
2 2
2, -1
tan |
XX X fanT'x+C
2 2 2
x cos | x

Let 1= J.x cos™' xdx

Taking cos ! as first function and x as second function and integrating by parts, we
obtain

I=cos™ xJ.xdx - J{(di cos”' x}]xdx}dx
X

_kx* x’
= cos x——.[

B dx
2

-1
\/1—x2.
x’cos'x 1| ——= |
:T_EJ.{ 1—X2+( ’_I_XZ]}dX
—choslx—ljmdx—lj -1 .
2 2 2

1-x*

x’cos'x 1, 1 |
=————-——I —=cos X ...(1)
2 22
Where, I, :J. 1—x2dx

=1 =xV1-x’ —Idi\/1+xzj-xdx
X

=1 =xVl1-x° —j_z—x.xdx
24/1-x?

2
=1 =xvl-x’ —J.\/%dx
-X



10.
10.

11.

11.

=1 =x41-x —.[ —X _1

—dx
=1 =xyl1-x° —“xll—xzdx-l-]
JI-x2
=1, =x+1-x? —{I1 +cos™! X}

=21, =xy1-x" —cos™' x
AL =a1-x2 - 1 osx

2 2
Substituting in (1), we obtain

-1
[= X8 X —l(E\II—XZ —lcos'1 xj—%cos'1 X

2 2\2 2

2_
:(2)(f41)coslx—§\/1—x2 +C

(sin~!x)?
Let I = (sin"'x)?
Now, integrating by parts, we get,

1= (sin x) [1x - j{(di i) o

(sm x). J-2sm 'x

= x(sin_1 x) + J.sin_1 x{\/%]dx

et

x(sin_lx)2+ sin”' x.241-x —J.

J_

x(sinf1 X) +241-x%sin”! x—.[2dx

2
x(sin_lx) +oVl-x%sin 'x—2x+C

X cos' X

1-x*

XCOS X

Let [= j—d

Ji-x*

dx}




12.
12.

13.
13.

.cos 'xdx

—IJ‘ -2X

J1-x?

-2x
Taking cos—1 x as first function and [

- j as second function and integrating by
I-x

parts, we obtain

e

—1 -1 2 -1 2
= 2N1-x" — 241 -

2_cos x.24 _[m N xdx}
:_?1:2 1-—x? cos—1x+'|.2dx}
il ) 1—xzcos*‘x+2x}+c

2L

= —[\ll—xz cos™ x+x}+C

X sec? x
Let I = xsec?x
Now, integrating by parts, we get,

I= xJ.seczxdx — J{(di xjjseczxdx}dx
X

= Xtanx — Il.tanxdx

= xtanx + log|cosx| + C
tan~! x
Let I:J.I.tan’1 xdx

Taking tan~! x as first function and 1 as second function and integrating by parts, we
obtain

[=tan™ xj-ldx - J‘{(di tan' x]_“l .dx}dx
X

1

o xdx

:tan’lx-x—J‘
=Xtan X——J.1+X

=xtan’1x—%log|1+x2 |+C

=xtan™' x—%log(1+x2)+C



14.
14.

15.
15.

x(log x)?
Let I = x(logx)?
Integrating by parts, we get,

2
I= %(logx)2 - {longxdx - I{[d%logxﬁxdx}dx}
2 2 3
= X?(logx)2 _{% —logx — ji%dx]

2 2
X , X 1
=—/(logx)” ——logx + — | x.dx
5 (logx)™ ——-log 2f

2 2 2
X 7 X X
=2 (logx)* - =—logx + — +C
> (logx) > g 2

(x2 +1)logxa
Let I=I(X2 +1)logxdx=jx2 10gxdx+J10gxdx

Letl=Ti+1Io.... (1)
Where, 1, :Ileogxdx and 1, :.[log x dx

I =J.x2 log x dx

Taking log x as first function and x* as second function and integrating by parts, we
obtain

I, =logx— I{[%log xjjx2dx}dx

x 1/¢ ,
=logx. - 3(IX dx)
:X—Blogx——3+C (2)
3 o th
I, =I10ngX

Taking log x as first function and 1 as second function and integrating by parts, we
obtain

I, = 1ong1.dx - j{(%longjmx}

=logx.x — Il.xdx
X
=xlogx — fldx

=xlogx —x+C, ...(3)
Using equations (2) and (3) in (1), we obtain



16.
16.

17.

17.

18.

18.

3 3
Iz%logx—%+c1 +xlogx—x+C,

3 3

:X?logx—%-1—)(10gx—x+(C1 +C,)

3 3
X ix logx—X——X+C
3 9

e* (sin X + cos X)
1= Iex (sinx + cosx)dx

Now, Letsinx =f(x)= £ (x)=cosx
We know that,

[er{(x)+£ (x)dx =e*f (x)+C
Thus,

Iex (sinx +cosx )dx =e*sinx +C

X

Xe
(1+x)?

H X
Let 1= I L) dx:je {(l+x)2}dx
_J‘ l+x—-1
(1+x)?
—J. { }dx
1+x (1+x)

Let f(x)=—— £1(x) =
1+x
= | (l’fx)z dx = " {£(x) +£'(x)}dx

It is known that, j e* {f(x) +f'(x)}dx =e*f(x) +C

X

A dx=—4C
(1+x) 1+x

o 1+sinx
1+cosx

o 1+ sinx
1+ cosx

-1

(1+x)*



19.

19.

.2 X X . X X
sin® = cos” = + 2sin - cos —
2 2 2

200s2 X
2

2
x[ . X X
e"| sin—+cos—
2 2

X
2c0s> =

2
. X X
sin— + cos —
2 2

X
cos—
o (w3 1]
=—¢e" | tan—+1
2 2
:lex 1+tan? X 4+ 2tan 2
2 2 2
=leX sec? X4 otan >
2 2 2

=e* R0 =leX sec? X4 2tan >
1+ cosx 2 2 P

Now,

Lettan% = f(x) =f (x) — %Seczg
We know that,

Iex {f(x) +f (x)}dx =e*f(x)+C
Thus,

Lisi
J.ex{ + SInX }dx —e*tan=+C
1+ cosx 2

ol
X x°
1 1
Let[=|e"| ——— [dx
ol v f

Also, let 1 _ £(x) f(x)=
X

x>
It is known that, j e* {f(x) +f'(x)}dx =e*f(x) +C

X

d=2ic

X



20.

20.

21.
21.

(x —3)e”
(x-=1)’

x| (x=3) x| x-1=-2
Je {m}dxzje {(X_1)3 }dX
:jex 1 B 2
x-1* (x-1°

Now, letf(x) =

(x-1)°

' 2

f =
=1 (x) -
We know that,
[er{E(x)+£ (x)fdx =e*f(x)+C
Thus,

x| (x=3) e
dx = C
Je {(x—l)?’} S (x—1)2+

e?* sin x
Let I:Jez"sinxdx ..(D)

Integrating by parts, we obtain

I=sin xIezxdx — I{(disin xjjezxdx}dx
X

2x 2x

:>I:sinx.e —J-cosx.e—dx
2
e™sinx 1
=1= ——jezx cos x dx
2 2

Again integrating by parts, we obtain
2X L1
poesinx 1 cosxjez"dx —j icosx Iez"dx dx
2 2 dx

2X 2 2x 2x
:>I=e smx_l cosx.e —_f(—sinx)—dxe
2 2 2

2

.S1 1] e™ 1 .
—1=5 s1nx__[e COSX+EJ.ezxs1nxdx}

2 2 2
:I_ezxsinx_ezxcosx_ll From (1
2 4 4 (From (1]

10



22.

22.

23.

1. e*sinx e*cosx
=>1+-1I= -
4 2 4

e”sinx e cosx

5 _
4 2 4
2x _* 2x
4[6: sinx € Cosx:|+c

=

2 4

=>I=-
5

2x
(&
=I=

[2sinx —cosx]+C

. 1[ 2x j

sin 5
1+x

Letx = tan¢

dx = sec’ddd

Thus,

sin”! 2x =sin1( 2tan® stinl(sin29)=29
1+x2 1+tan®

= [sin”! (1 2x > )dx = [20d0 =2 0sec*0d0
+X

Integrating by parts, we get

2{6. [0:sec*0d0~ | {d% ej | seczede}de}
=2[ 0.an0 - [ tan0do |

= 2[¢tand + log|cosd| + C
1
\/1+x2

}+C
1

=2xtan"' x+2log(l+x2)5 +C

= 2|:X tan ! x + log

=2xtan"' x +2[—%log(1+ xz)}LC

=2xtan"' x +10g(1+x2)+C

J'Xzefdx equals

(a) %e” +C (b) %e*z +C

(c) lex2 +C (d le“ +C
2 3

11



23. Let I:J‘XZeX"SdX

24.

24.

Also, let x> =t so 3x? dx = dt
_lrs
1
=—(e')+C
o)

3
X

:le +C
3

Iex secx(1+tanx)dx equals

(a) e*cosx +C (b) e*secx+C
(c) e*sinx+C (d) e“tanx + C
jexsecx(1+tanx)dx

Letl = jexsecx(l + tanx )dx = J.ex (secx +secxtanx )dx
Also, let secx = f (x)

= seextanx = f7(x)
We know that, Iex (f(x)+ f (x))dx =e"f(x)+C

Thus, I = e*secx + C

12



