Reduction Formula

2n

|—jl X _dx  and J—Il X4  (n=0,1,23 ...)
lo -y Y0 e xPWI-x? R
(&) Prove that Q) JoZ%'o (i) 2nl,=(2n-1) I .

(b) By considering J,+J,1 ,show that the reduction formula for |, allows J, to be evaluated
for any particular value of n.

7-442
(c) Provethat J, :M :
16

/2 n —1
If un:I xcos" xdx ,where n>1, show that U =——+—-u,_,

0 n n
Evaluate u; and wus.

Xn anl n _1

If |n=j—dx , show that |, ==—+a*+x* ——=a’l,_, ,where n>2.

a’ +x? n n

XS

V5 + x?

If um:Ixm(az—xz)llzdx ,showthat (M+2)up=-x""*@-x*)"?+a%(Mm-1) Uun_»,

2
Evaluate jo dx .

n/2
Evaluate jo sin®"@cos’0dO , where m is a positive integer.

If u, :jx"(Zax—xz)mdx , where n isa positive integer, prove that:

(N+2)uy—(2n+ 1) au,_; +x "~ ax-x)¥2=0.

2a 5ma’
Show that .[ x?(2ax - x2 ) dx = ra
0 8
a X" 2a" 3(n-1) ,
If 1, =.[ —————dx ,showthat | =—-——2a°l , Evaluate |Iy.
XP XP*1
If Ip.q = Imdx I ShOW tha.t 2(q _l)lp,q = —m + (p _1)Ip—2,q—1 .
. 1 x°
Hence, or otherwise, evaluate _[ 5 dx
0 (1+ xz)

2
If 1, :Ioa x"v2ax —x*dx , prove that 3al, =3l =n(Ins1—2aly).

n+2

(2n+1)(2n-1)..7-5 = _ L
= x—a"? ,where n isa positive integer.

(n+2)(n+1)..5-4 2

Hence, or otherwise, show that |

n

Let In(z):I: (1—y)"(eyz—1)dy , forall n>0.

n r n

z z
.Deducethat e’=)» —+
= (n-1)!

z
Prove thatforall n>1, 1 ,(z)=—1,(2)+
n
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(1-x?Ydx .

n

1 n -
10. Find a reduction formula for the integral | :J . (1-x?)"dx and use it to evaluate ID

_N\"ni
11. (a) Prove that J.t) Xm(InX)ndX:%
m +

(b) If In:ij”(az—xz)”zdx, n>1, prove that In:(n_ljazlnz.

Hence find 14

12. (a) Prove the Wallis formulae:

. L 2n) =
i sin®" x dx = =
® IO 22"nipl 2
.. 2 2%"nln!
(ii) I sin®™ x dx =
0 (2n +1)!

/2 1 /2
(iii) j sin?"tx dx:(1+2—} j sin2™ xdx
0 n 0

/2

nl2
(b) Prove that 0<x<Z | then I sin®" x dx:(1+e—”jj sin®™xdx , where 0<0,<1.
2 0 2n 0

w2 1-6 1 2n)! 1-6, 1
(c) Deduce that _[ sin®" x dx:wfl——”\/g-— and deduce that (2n) =,/1- 2 :
0 2n+1\Vn 2 2°"nin! 2n+1+nm

n/4(sinx —COSX

2n+1
13. (a) Obtain areduction formula for .[ ) dx and hence deduce its value.

0 \sinX + cosX

/2
(b) Prove that jo (Incosx)cosxdx=In2-1 .

14. |If I(p,q):jz (x-a)’(b-x)%dx (b>a), provethatwhen nx>1,

i IKn,n=-1)=I(n-1,n)
(i) 2@2n+1)I(n,n)=2n(b-a)l(n,n-1)
=n(b-a)’l(n-1,n-1).

_ 2n+l ™
Hence or otherwise, show that  I(n,n) _(b-a)" nin!
(2n+1)!

15.  Find a reduction formula for _[(az + xz)nlzdx ,where n isan odd positive integer.

2)3/2dx _ 396 + 75In5

Prove that jz (5+x ™



