) Senior

"y INTERMEDIATE

Evaluate the following:
1.1=/x2.eXdx

= (xzfex dx) - f[ dd_x (x2

=x2. ex—f2x .eX . dx

). fex dx] dx

=x2ex—2fx.exdx
2[xfexdx—f[i(x).fexdx]dx]
dx
=xzex—2[xex—f1 . e¥dx]

=x2eX -2 (x & - &%)

=X (x -2x+2)
* Bracket Method (For Verification)
fx2 eX dx = (x2e¥) - (2x ¥) + (2.6%)

=X (x —2x+2)
2.I=fx3eaxdx
—[xsfeaX dx]—f[:—x(x3).feax dx] dx

ax ax
=(x3.e—)—f3x2.e—.dx
a a

=X3eax_1fle

e dx
=@-%[(x2 _feax dx)
—f[dix(xz) ,feax dx] dx]

3 pax ax ax
X
_Xe —i[x2.e— —f2x.e—.dx]
a a

a a
3 pax 2 sax
x° e 3x< e 6
= -t fx . e dx
a a a
e 3xPe
a a2
5 [x feax dx —f |:i () f ax dx] dx]
az dx
X3 e®™ 3x%e
a a2
6 eax eax
[ 1o g
a a
_x3e¥ 3x%e® 6xe G_f axX gy
a2 a3 a8
_x3e™ 3x2 e Gxe* 6 ( e )
a a2 a® adl\a
_ X3 eax 3X2 e  gx @ g edX
a a2 a3 at
ax ( XX 3% 6x 6 )
= = -—
a a2 a8 at

* Bracket Method (Verification Method)
ax ax
fx3 02 gy = (Xs .e_) _ (3X2 .e_)
a 2
a
ax ax
+ (6x .e_) - (6 .e_)
ad at

=eax(x_3_ 3 | 6x _%)

a 32 a3

3.I=fxsinxdx

- (xfonsod) [ Zon

=X (- cos Xx) —f1(—cos x)dx

sm X dx] dx

= -X €COS X — (-sin x)

f X [f(x) + f(x)] dx = e* f(x) + ¢
Example:

fex (sinx + cosx)dx = eX.sinx + ¢

f eX (tanx + sec?x) dx = e* tanx + ¢

fex(x2+2x+1)dx=ex(x2+1)+c

Reverse Process of Differentiation

=sin X — X COS X
* Bracket Method:

fx sin x dx = (x. (-cos x) — (1 - sin x)
=sin X - x cos X

4. fx cos x dx = (xfcos X dx) -

f[dix (x).fcos X dx] dx

=X.sinXx —f(1. sinx) dx
=X sin X - (-cos x)

= COS X + X Sin X

* Bracket method:

fx cos x dx = (x. sin x) - (1. - cos x)

=COS X + X Sin X
Observe bracket method for the following
(For Verification)
5.fx2 sin x dx =[x (- (- sinx)]

cos x)| - [2x

+[2. cos x]

2

=2 COS X + 2X Sin X — X“ COS X.

G)fxzcosxdx=(x2.sinx)—(2x.—cosx)
+(2.-sinx)

2 sin X + 2x €os X — 2 sin x.

=X

7)fx3sinxdx=(x3.—cosx)—(3x2.—sinx)
+ (6x . cos x) — (6 . sin x)

3 cos X + 3x2 sin X + 6X COS X — 6 sin X

=X
8)fx3 cos x dx = (x3.sin X) - (3x2.— COS X)
+ (6x. — sinx) - (6 .

sin X + 3x2 cos X — 6X sin X — 6cos X

- COS X)

=X3

o 1 - cos 2x
9) | xsin“xdx = | x — dx

X 1 ( sin 2x ) ( - COSs 2x )]
—-—]{ x. -\ 1.
4 2 2 4

2

| x

dx —1? fx cos 2x dx

N

X X sin 2x cos 2x

4 4 8
2 1 + cos 2x
10. | xcos“xdx =] x | ———— ] dx
2

X 1
=f—dx+? X COs 2x dx

2

x2 1 sin 2x
=— +— || x.——

4 2 2

(1 - COS 2X )
’ 4

X2 xsin 2x COS 2X
=— + +

4 4 8

11.fx sec?x dx = (x.tan x) - (1.log |sec x|)

=x tan x - log |secx|

12.fx cosec?x dx = (x.— cotx) —(1.- log |sin X |)
= - Xx cot x + log |sinx|

13.fxtan2xdx =fx (sec? x - 1) dx

=fx se02xdx—fx dx

2

=xtanx—log|secx|—?

14.fx cot®x dx =fx cosec?x — 1) dx
:fx cosec?x dx —fx dx

=-xcotXx +log |sin x| -
15.fx sin~'x dx = [sin‘1x.fx dx] -

f[ :—X (sin‘1x).fx dx] dx

4 x2 1 X
=S|n‘x.——f — . — dx

2 Y52 2
x23|n 1x 1 1-(1-x3)
dx
2 V1-x2
x2 sin~1x 1 1
= -— dx +
2 2 1-x2
1
?fV1_X2 dx
—X—ZSin_1X 1—sin‘1x+i 4
-2 T2 2 "2
[\/1 2 + sin” x]
x2 sin~Tx L X\/1 _x2
=% - SinTix+———

16.fx tan~Tx dx = ['(an‘1 X .fx dx] -

f[ dix (tan‘1x).fx dx] dx

2 2
=tan‘1x.x——f 1 > .X—dx
2 1+x 2
24 -1 2y
_x“tanT'x 1 f %1]“
2 2 1+x
x2 tan™1
=7X 1 f1dx+lf
1+x2
x2 tan~1x X 1 1
=—— -—+— (tan"'x)
2 2 2

17.f sin (log x) dx =fsin (log x). 1.dx
= sin (log X). X —fcos(log X). 17 x. dx
= x sin (log X) - f cos(log x).1.dx
= x sin (log x) - [cos(log x).x +
fsinuog X) 17 x dx |
= xsin (log x) - X cos (log x) - f sin (log x) dx
2f sin (log x) dx = x [sin(log X) - cos(log x)]

fsin (logx) dx =

% [sin (log x) — cos (log x)]

18. f (logx)? dx = f (log x)2.1.dx
= (log x)2.x -fz log x % X. dx
—x(logx)2—2flogx.1 . dx

=x (log x)2 - 2 [Iog X. X —f% .x.dx]

= x (log x)2 - 2 [x.log X —f1 dx]

=x (log x)2 - 2x log x + 2(x)

=X [(Iog x)2 - 2 log x +2]
19.fsin VX dx

putyx =t

1—_dX=dt
2V X

sodx =2t dt
A | =fsint.2t.dt

= Zfsint.t.dt
= 2 [sint - t cost]

=2[sin\/_—\/7.cos\/7]

_1 2x
20. | sin ) dx
1 +x2
=f 2 tan~Tx dx

= 2ftan‘1x.1.dx

1

=2 [tan‘1x.x —f x.dx ]

14+x2
2X
=2x tan~1x —f dx
14+x2
= 2xtan~Tx - log |1 + x2|
dx

21.1 f , (@>0,x€eR)

(x® + a?)
Putx—atane
dx=asec?6.do

I asec?0.do
(a2 tan2 0 + a2)2
1 sec2 0
=— doe
as sec4 0
— Jcos?0de
a
1 [ 0 sin20 ]
=—|—+ +C
aslk?2 4

= ;—3 [;— tan“(%) +
1? sin [2 tan-‘(%)]] +C

22. fxz.cosxdx
=(x2.sin X) — (2x . —cos X) +
=X2sin X +2X COS X -2 sin X + ¢

fx2.sinxdx

=(x2.-cos X) —
=-X2C0S X +2X Sin X + 2 COS X + C

(2.-sinx) +

(2x . —=sin x) + (2 . cos x) +

Cc

C




