RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

EXERCISE 19.12
1. / sin? = cos® x dx

Solution:
Let

sinx = t
We know the Differentiation of SIX = COSX
dt = d(sinx) = cosxdx

dt
dx =
50, COSX

Substitute all in above equation,

dt
. t*cos®x
Ism“xmsﬂxdx=f cosx

_ [ ticos® x dt

_ [ t*(1—sin®x) dt
_ [ t(1—t)dt
_J(t* —t%)dt

Yni—‘_

We know, basic integration formula, [x" dx=n+1 + ¢ for any c=-1

4_reygr — B Y
Hgncg,-HJE t)dt_s st

Put backt =sin x

1 . = 1.
4 3 ~sin’x —-sin”x + ¢
[sin"xcos”xdx=5s 7

2. [ sinE' x dr
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Solution:
The given equation can be written as

. 3 .3
[sin® x dx = [ SIn° X sin X dx

i1 3 2 . .
= [ Sin"x(1 — cos*X)dX (sjnce sin> + cos? = 1}

= f (sin®x—sin®x cos®x)dx
— [ (sin X ( sin*x) — sin®x cos®x)dx
. _ 2 _ ot 3 2 . .
= [ (sin X (1 — cos X)—sin®xcos“x)dx {since sin’ + cos?x = 1}

— [ (sinX —sinx cos®x — sin *x cos? x)dx

= [ sin X 4% —[ sinxcos®x dx— [ 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

_ ['sin Xdx —[(sin xcos*x dx — [ sin®x cos® xdx

_ [sinXdx —[ t*(=dt) = [ (sin®xsinx) t* dx

_ [sinXdx —[t*(=dt) — [ (1 —cos?*x)t* (—dt)

_[sinXdx + [(t7dt) + [ (1-t7)t? dt

_[sinXdx + [{7dt) + [ (F-t*)dt

2 ta t5 1.:n.q.'_
—cosX+ -+ -—-—+cC . — - —
= 3 3 s (since [x" dx =n+1 +c foranyc = —1y

Put back t = cos x

t? 2 5
—C0sX+ -+ —--—+cC
— 3 3 =]

CDSEK COSEK CDSEK

—COSX + + e + C
= 3 3 >
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2 1 2 1
= —(C0sX + ECU‘SEX_fCDSEX +c_ [CDSX—ECGSEX-I- -cos®x] + ¢
=] - - =]

3. / cos® = dx

Solution:
The given question can be written as

[cos® xdx:jmsa X cos®x dx

_ [ cos®x(1—sin*x)dx (gince sin?x + cosx = 1}

= (cos®x —cos®xsin® x) dx

— [ (cos ¥ { cos®x) — cos®xsin® x) dx

- (cosX (L — sin®x) — cos® xsin®x) dx {since sin + cos? = 1}
~ [ (cosX —COSX sin®x — cos” x sin? x)dx

- [ cos Xdx — [ cos xsin®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 X dx —[ t?dt — [ cosx cos®x sin’x dx

_[cos X dx —[ t*(dt) — [ (cos*x cos x) t* dx

_ [cos X dx —[ t?(dt) — [ (1—sin?x)t* (dt)

_ [ cos X dx —[(t*dt) — [ (1—t*)t* dt

_[cos X dx —[(t7dt) — [ (£ —t*)dt

a tﬂ- t5
sm———— + — + ¢
= 3 3 5
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Put back t =sin x

gin®x  sin®x cos K

_sinx— e + +cC

3 3

. 2, 1 .
= SlIlX—ESIIIEX + -sin®x + ¢
p= |
. 5
4, sin” x 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

. 5
[sin® x cos x dx = J t>dt

On integrating we get

tﬁ
~+0c
=&

Substituting the value of t

sin®x

= &

+ C
5. /sinamcusﬂmdm

Solution:
Since power of sinis odd, putcosx =t

Then dt = -sin x dx
Substitute these in above equation,

_ - 26
fsin® x cos® x dx = J sinx sin®xt® dx

_ | (1 —cos?x) t®sinxdx
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- J-(1—t?) tédt
- e - eyt

On integrating we get
= t7 .tg ;
'; = % + C

—

Put the value of t we get

. 1
B ;_cos"x - ;cosgx +c

class24
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