RECURRENCE RELATIONS

1 (a) Differentiate sinxcos™ ' x with respect to x to show thatif I_= jcos" x dx, then:
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X X
(i) jlcuséxdx (iii) J'cos‘x sin” x dx
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(b) Hence evaluate:
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2 Show that jx”c’ dx = x"e" - nJ.x""e‘ dx and hence find: Ix’e’ dx

By post s ah) = 2" vid=et
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3 (a) Find the derivative of x"log_x.
(b) Hence find (correct to three decimal places) the value of:

(i) J.;xz log, xdx (ii) f x log, xdx
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z

4 (a) Given that Inzjz‘ "

: I,_, wheren 22 isan integer.
: 2

(b) Hence evaluate: I *cos® xdx
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5 (a) Show that: Ism td.\-——&m 'x cosx +2

Ism ‘xt

(b) Hence evaluate: I sin' x dx

Vfém "d - //mu(/mx" e iulignds by parts-
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b = (1)) e V) = mmx
//w < finn)" (o) /(n-;)(m)"‘;u(_m)m
= — X [M’L) +(n—l) o [/Mx)v\‘zdxp
o —wex ()" - n}/: ) (winx
o o (man) (0 a[ ) o /@M M
[1#60-0) s - ~ eox ()" (et /(m) “
it - - b+ )

b) }(mx =_L_7_(>—Cﬁ_l—_+3/macd/x.

7 4
_ (e 43 [ 1wl
n b) z

o lweex g3y -2 Ml O

), 4 § T4
ALY’ (4in)" w0 +.3_.7c——_5,_”“£*—2-5j
/ (ninx) doc = ( —% 8 6 1,

)8 -2 Gale 30

— ST AT 6 T W) 64
lf ‘SectionE-Page6of 10

con L0 = | =220




RECURRENCE RELATIONS

6 (a) IfI, = [sec” xdv show that: [, = —Lr(sec™ o L

(b) Hence evaluate: LT sec' x dx
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i
8 (a) Giventhat ] = J xile* dx for each integer n 2 1, show that: [ = -;—-—(n -DI__,

(b) Hence, or otherwise, Lalculatcl

}T“_/ x™ e ‘“&"“1"_3“"'6'!’0“?‘“}"

Z
u'(x’ V(L
/ an
u’(n)._. ¥ 1 Vi) = .
§ .- [l %J"/ = el
[ n Jo Yo Zn
I - 24+
Zn "o
= P T+
dw = N n B
¢ | Tawt = &— —In IMHL‘ML
R b A¥l = —m—
n 2 n
gV Tm= _é_." [V\‘OIM‘I
A
L) Iz: e [Z-",)I' -e -1

‘Section 5 - Page 8 of 10
)




RECURRENCE RELATIONS

10 (a) Show that: [ sinxdy = —

e“* (asinx = cosx)

a +1
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11 lfln='[:l':‘dl show that: I"+I"_l=5'-;—
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