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z .
J'z cos™ xsinnxdx , m, n being positiy,

xample 18. Find the reduction fomgla for L=}

integers and hence deduce that
2 3 m
I = [2+2—+l—+ ...... +3—].

m, m - 2""H 2 3 m
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» Solution : Given Im' = I cos” xsinnxdx
i xcosnx[ mrcos xsinxcosnxdx
n

I
:‘.Iv- =

=
%joz cos™? x{sin nxcosx—sin(n—1)x }dx
[ sin(71—1)x=sinNX COS X —cosnxsin x]
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Put tan§=z %secz§dx=dz
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. From (1) & (2) we write,

x
e 5 sinx lo 2+tan2 4
27 16'3+5cosx 64 B, x[TC
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Example 21 1f I, I (acosx+bsmx) dx , then show that nl, = ab(a"2 + pn-2) 4
n-1) @+ b)) 1, _,, where n is a positive integer greater than or equal to 2.

» Solution : Given I = J?(acosx+bsinx)" dx

n
- J‘z (acosx+bsinx)"".(acosx+bsin x)dx

= [(acosx+bsmx) (asinx— bcosx)]i

—(n-l)ji(acosx-i-bsm x)"? .(—=asinx+bcosx).(asinx—bcosx)dx

[Integration by parts taking (a cos n + b sin x)" as first function and (a cos x + b sin
as 2nd function]

= (ab"" + a""b) +(n=1) E (acosx+bsinx)" .(asinx—bcos x)? dx

ab(a"'2 +b"2 )+(n— I)L:“ (acosx+bsin :c)"-2 g

(nz sin’ x +b* cos? x —2ab sinxcosx)dx

ab(a"'2 +b"2 )+(n—l)j§(a cosx+bsinx)" 2,

I:a2 —a® cos® x +b* —b? sin® x—2absinx cosx]d
= ab(a"‘2 -%—b"'z)+(n—1)(a2 +b2)j°§(a cosx+bsin x)' 2 dx

—(n-1) J?(a cosx+bsin :r)"'2 .(acosx-&-bsimc)2 a
= ab(a™? +5"2) + (n—1)(a® +5*)1_,—(n-1)I,

:(H""I)I = ab( "“-i-b"")-l-(n 1)(a +b2)
M, = ab(qn-2 +0") s (n-1) (e + bz)I

-2



Now l;=Ix’e"dx_
Putting n = 3, 2, 1successively in (1) we get
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Hence evaluate j v Snoudr
o .
Solution. Doing integration by parts we get
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e
g 2
{x"" sin x]g — | (n—1)x""2 sin xdx

0

I
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n-1
ot 1 =n(§) —n(n=1)1,-

n-1
or, Iy +n(n-11I,_, = n(g)

Now, I = x* sin xdx

Putting n=4,2 in (1) we get

3
I, +121, =4(-’23) or. h+2ly= 2(%)

12 =7t—210

2-1

3 3 3

n L
e n-1 "2 3 e A n-1 2 y
=K (—5) —(tz—l)ch"—2 sinxdxy = 1{-2—) —n(n— 1) j x"° sinxdx
0 ' 0

(1)

=T or,

T T T
Hence, Iy =4-—-121, == __12{g_2;1=2__
ence, I, 2 b= 12{n-2I,} = o~ 12m+ 241,

24
Now, Iy = xosinxdx=-[oosx]g =1.

Hence, I, = §—12n+24.

\/éxample. 7. 1If U, =I(sinx +00sx)" dx then show that

nU, =—(sin .r-i-cos.wc)"_2 cos2x+2(n— 1) U,



Solution. U, = [ (sin.x+cosx)" dx

or, U, = I(sinx+ cosx)"”! (sin x + cos x)dx

Doing integration by parts we get -
O Uy ={sineresaf" (oo sing~ [{-Ysiorscosa) cose-sine) conrs s
= -(oosx+sinx)"'2(oos2 x—sin® x)+(n 1) j (sinx+cosx)" " (cosx —sinx)*
Un = ~{(cosx+sinx)"2 cos2x + (n-1) J. (sin.x+cosx)"?(1-2sin x cos x)

. -(omx+8'nx)n-2 axzxﬂ,,_l)j(émm Pzdr—(rz-l)‘].(sinxw)n-zmm

=—(a1;;+s'nx)"°2 oos2x+(n—1)U, —(n—l)‘[(sinxmmx)"—z(l +2sinxoosx—L)dv
=—(cosx+sinx)"" cos2x + (n=1)U,_ +(n-1)

J (sinx+cosx)" " dx— (n - 1)f (sinx+cosx)" " (1+2sin xcos x)dx
ing"2

=—{(oosx+ as2x-Hn-1)U, +(n-l)U,,_~2 —(n-l)j(sinx-l-oau)"'z(ﬁnx-ﬂmx)zdr

or, U, =—cosx+sinx)"™ €0s2x+2(n =1y —(n—1)[ (sinx+cosx)"dx
or, U, =—(cosx+sinx)"" cos2x +2(n— W, —(n-1)U

n

or, nU, = —(sin.x+cosx)"™ cos2x+2(n-1)U,_,



