RECURRENCE RELATIONS

1 Differentiate sin xcos™ ™' x with respect to x to show that if I = | cos” x dx, then:
p "

1 . =1 n-=1
I =gsinxcos™ x+——1I ,
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4 L
(i) I " cos® xdx (iii) I * cos* x sin® x dx
0 0

(b) Hence evaluate:
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2 Show that I:c"ex dx = x"e* - nJ‘x"_l.‘:’ dx and hence find: jx’ex dx
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3 (a) Find the derivative of x"log, x.
(b) Hence find (correct to three decimal places) the value of:

(M Jl“leog,xdx (i) j'l'x’log,xctx
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z
2 : .
)I"_, where n = 2 is an integer.

cos" xdx, prove that I = (" ; 1

4 (a) Given that I =I
o
X

(b) Hence evaluate: J: cos’ x dx
0
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5 (a) Show that: jsin" xdx = —%sin"" » ooa % 4 n; 1 ISin"_z:cdx

P-4

(b) Hence evaluate: jh sin' x dx
0
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H—ZI

6 (a) If1, = [sec xdvshowthat: I, =—Lo(sec xanx)+2=21

X
T

(b) Hence evaluate: L sec’ x dx
s
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—(n=1)I__

1 . 2
8 (a) Giventhat I =I x*'e*" dx for each integer n > 1, show that: I = |

£
0 "2
(b) Hence, or otherwise, calculate I,
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10 (a) Show that: Ie”sinxdxz ,l e“ (asinx —cosx)

a +1

(b) Hence find: (i) Je’ sin x dx (ii) Je”‘ sin x dx
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11 lfI"=JMr r dt showthat: I +1 =xn

o 1+t n o n=l pn
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