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Indefinite Integrals Ex 19.12 Q1

Let 7 = [sin*x cos® xax
Here, power of cosx is odd, so we substitute

sinx = ¢
= cosxax =dt
= ax = at
oosX

I=]t*cos® x

Cos X
= [t% cos? xdt
= et (1- sinzx)dt
=[t4 {1- tz)dt

= [t - fhe

=——=-—=+C
5 7
= lxsinsx- Exsin7x+c
5 7
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Let = [sin"xdx. Then
I =[sin®xsin® xdx

= [5in3x{1—c052x)dx

= [{SiHBX —sindx E:DSZX}dX

= I[Sinx {1— I:I:ISzX} - sinx cuzzx]jx

: : 2 .- 2

= [[5|nx —sinx cos*x - sin®x cos x)dx

= I =[sinxdx - [ sinx cos? xay - [sin® x cos? xdy

Putting cosx =& and - sinxdx = gt in 2nd and 3rd integrals, we get
I =[sinxdy - [t2 (—ct) + [sin? xt?at
= [ sinxdy + [ 2t + j{l— cuzzx)tzdt

= [ sixdx + [ 53t +] [1 - tz}tzdt

Rt R
=-CO0S% 4+ —4+—-—+40C
2 3 5
2 1
=—c05x+§t3——t5+c

- CcosX + %{CDSSX) —%[CDSSX) +C

i
- EI:ISX—EEI:IS X+EEI:IS N+ e

.y
I
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cos” xdx, Then
2

Let! =

I
I =[cos®x cos® xdx

= | {1 - =in? x:] cos® xdy

= [ cos® xdv - [sin® x cos® xdy

2

= [cos® x cosxdy — [sin® x {1— sinzx) COS NTx

2 2 4

=]{|:|:|5X—5ir‘| xmzx)dx—j{zin X COSX = 5in xc:n:uzx)rjx

2 4

= I =[ecosxdy — 2] sin X COS NN

Putting sinx =% and cosxdy = gt in 2nd and 3rd integrals, we get
I = |cosxdx - 2] t%dt + 9t

. 2 £
sink - =+ +—+¢
3 E

xooosxdy +[ sin

3 o]

1.
X+E5|n X+

. 2
SNy — —sin
2

3 o

. 2 . 1 .
I =5y —=sin"x +—=sIN"x +C
2 =
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Let 7 = [sin” x cosx - i)

Let sinx =t¢. Then,

d[sinx) =gt
= cosxdy = gt
Putting sinx = and cosxdx = dt in equation (i), we get
I=[tqr
+E
=
]
sin® x
= +C
]

I= lSinE' X+
&
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Let [ = [sin x cos®xdy
Here, power of sinx is odd, so we substitute

cosx =1t
= —sinxdy =dt
I=|sin®xt® [—ct)

—I{l - ms? x)té'n:"t
- [£® - %)t
=l

=——+_—+cC
7 Q
7 a

Cos'x | CO5°X
=- + +C

7 9

1 1
J=-Zr0os ' w+=cos”w+c
7 =
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Let 7 = [cos’ xdx, Then

I =[cos®x cosxdx
= I{CDSZ X)3 Cos Ny
= j{l— zin? X)3 COS xdy
= j[l —sin®x - 3sinx + 35in4x]|:|:|5x-:"x

= I[D]SX - sin®x cosx - 3sin® x cosx + 3sintx I:DSX]G"X +C

& 4

= I =[cosxdy - [sin®x cosxdy - 3] sin® x cosxdx + 3] sin® x cosxdy

Putting sinx =¢ and cosxdy =gt in 2nd and 3rd and 4th integral, we get

I=|cosxdx - |5t -3t + 3]t %
7
= SinX—L—Et3+§t5+c
73 5

SIHX—?SIFI M —sn X+§SII"I MN+Co

3 3 T

. . 3 . 1 .
I'=zsinx - sin X+ESIFI X—?Slﬂ X+ o
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Let 7 = [x cos®x? sinxZdy

Let cosx® = ¢ Then
G"[CDSXZ) = ot
= -2x sinxZy =dt

= XSir‘IXZG"X=—E

ey
]
—_—
~+
25
kS

1l
1

|

+

|y}

1
I
I

o]

a]

(L]

x

+

y]

1
fi=- §C054X2 +c

Indefinite Integrals Ex 19.12 Q8



Let 7 = [sin’ xdx. Then
I=]sin®x sinxay
=j‘5ir‘|2)r)3 sin s
=j[1— CDSZX)SSiﬂXG'X
= | [1— cos®x +3costx - 3cos? X:] sin gy
= I=[sinxady - [oos®x sinxdy + 3] cosx sinxdy - 3[cos® x sinxay

Putting cosx =¢ and - sinxdy =3¢ in 2ne, 3rd and 4th integral, we get
I=[sinxax - [°[-dt)+ 3¢ (-a#) - 3] 7 [-qt)

.
—CDSX+L—Et5+Et3+c
7 & 3
cos'x 3 5 3
—EEDS X +cCosTx +C

- Ccos X +

3 3 s 1 7
I=-cosx +cos X—EEDS x+?n::|:|5 P
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Letl = ISir'IBX cos® xdx. Then
Let cosx =% Then
dcosx) =t
= —sinxdy = gt
-dt

= dx = —
Sin

-t
sinx
—[ sin? xt7aqt

- [1 - cos® X:]tEdt

[sin® xt?

_
]

~ff1- 2T

—[[rS - t?)dt

i
-—+—+cC
& &

1 & 1 g
==y + o5ty 40
i} a3

-1 3 1 g
?cus x+§c:|:|5 X+

_
]
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1 .
Let? = [—————ax i
lsin x O0S2 ¥ U

Then, I = [sin™ x cos™2xdx
Since -4-2=-a, which is even integer, So, we divide both numerator and denominatar

by cos®x.
1

3
I=|— EDS Xz oy
sin® x costx

CDSSX

&
sec” X
sin” X

CCIS4X

&
SeCt X

= j—4dx
tan” x

SECqX * SECQX

- tan?
2
{seu:2 X} wsecs ¥
=X v
tan* x

2
[1 + tanzx} w SBCE &

ax
tan® »

{1+ tan*x +2 tanzx) wsec? ¥
=1

= I ax —==Tii
tan® x ( )
Let tanx = ¢ Then,
dltanx) = gt

= sec? xdy = gt
at

= ax = 5
SecT X

ar
sec’ i

Putting tanx =# and dx = in equation (i}, we get

b SBCQX x

{1+ t4+2t2}
r=| 3
SECT X

= ([t 1 vz

-3
=—L+r—2t'1+c
1 2
=—-—=+t-—+cC
il ¢

1
=-————+tanx -
Jtan®x tanx

1
—Zwxooty +tanx - 2xcoty 4

—
]

_?lxcutBX —-Z2cotx +tanx +cC
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1 )
Letfi=|—s——x -—i
lsin3x3055x U

Then, I =] sin~® x cos T wdly

Since - 3-5=-8, which is even integer. So, we divide both numerator and denominator
by cos®x,

1

]
I=| .g::ns Xs e
sin® x cos? x

DDSSX

]
SecT X
= J—SG'X
tan~ x
]
Sect X 2
= | —F—sectxdx
tan= x

SEC2X3
e

tan~ x

sec xax

) {1 +tan® x:]a

tan® x

% SECE MK

I {1+ tan®x +3tan*x +3tan®x ) wsecta

= I

-y e l's -—=[ii)
Let ¢ = tanx, Then,
g (tanx) = ¢t
= sec? xdy = at
(1425 +32% 4322
=

H 3

= {t'3 + 4 3t+3t‘1}dt

2ot 3
=——+—+—t2+3lugt+c
2 4 2

4
=—i+t—+§t2+alugt+c
o2 4 2
1 1 tan® ¥
=-=x =+
2 tan‘x 4

3
+ 5% tar® x + 2logltanx|+c

-1 3 1
F=——+ 3logltanx|+ > tan®x + = x tan*x +c
2tan” x 2 4
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1 .
Letf=]———  dx i
lsinax Cosx U

Then, 7 =] sin~? x cos~Lvd

Since - 3- 1= -4, which is even integer. So, we divide both numerator and denominator
by cos*x.
1
E)
Po|— 5305 X o
sin® x cosx

CDS4 X

SEC4X

= [—30';(
tan™ x

= T#seczxdx
an® x
{seczx)a

=] tan® x
{1+tan2x:]

sec? ygy

5 % SECE NN
tan” x

Putting tanx =¢ and sec? xdy = gf, we get
2
=] %dr
4

[ (t‘S + EJdr
t

t_—2

+loglt|+c

—2—1{2+I0g|t|+c

= —ﬁﬂughanx“c
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P 2
1 _SInT x4CosT X

sinxcos' r  sinxcos’ x
sin x i
k1 + #
cos’ x  sinxcosy

lcos” x

=tanxsec x4+~ —
sin X COs X

cos’ x
sec’ X

=tan xsec’ x+
lan x

—aﬁr _[tanxsac xaﬁ:+!sec x
sinxcos’ x tan x
Let tanx=f:>5ec3xcit=d!
1
_{ J}dH J'—a':
slnqu X f
12
=E+Iﬂgr+C

=%tan3x+10g|tanx|+(j





