6A Reduction Formulae
A reduction formula is:

The formula for integration by parts:
How you use a reduction formula to find an integral:

1. Given that I, = [x"e* dx, where n is a positive integer,
a) show that I, =x"e®* —nl, 1, n>1

b) Hence find /x4em dx

1 -1
a) Show that, if I, = /sin" xdx, then I, = ——sin" ! zcosx + n—I 9
n n



b) Apply the reduction formula to find / sint z dz

Why you may need an identity after integrating by parts:
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2n+3In_1’ nzl
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Show that, if I, :/ "V 1—xzdx, then I, =
0

4. 1, =[tan"x dx, where n is a positive integer. By writing tan"x as tan" ?x tan’x, and using 1 + tan®x
= sec’x, establish the reduction formula

I, =

1tan”flx -1, 9, n>2
n_
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Consider the general definite integral I,, = / sin” x dx
0

a) Provethat,forn=2,nl,=(n- 1),

b) Find the values of

™
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i) / sin® x dz ii) / sin® z dx
0 0

I
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Given I, :/ tanh" xdz, n>1
0

1 /3\" !
a) Show that I, =1, o — — , n>2
n—1\5



b) Hence, show that ii <§) T In <§>
’ “~—2r\5/ ~\4

You may assume that the limit of I, as n = oo is 0.

A general indefinite integral is defined as I, = / Slfl ne de, n>1
sinz
L 2sin((n + 1))
a) By considering I,, ;o — I,,, show that I,, 5= 1 + 1,
n

™

3 gi 1
b) Hence, show that ﬁf 51.n b dz = 1—5(12\/5 — 17\/5)
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