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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 + [(7dt) + [ (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 —[(£*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
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- J-(1 —1t?) tédt
= J-(t° - t¥)at

On integrating we get

Put the value of t we get

e 1
~cos’x + ;cos"x + C
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