10.

Improper Integral

State whether the following converge or diverge. Evaluate, if the integral converges:

@) f% (b) j: sin 2xdx © ji X—zzdx d) jl%
S N T O [ iz
(i) jiﬁ 0) j:(xd_xl)z ) Iigfﬁ ab>0 () [ edx
(m) j:e—xsinxdx (n) J.:Inxdx (0) I:%,a>0 ®) jzlf’;z
(@) jfx(ffx) (") jf%

Let Inzj-:x”e‘xdx. Showthat I,=nl,;. Henceevaluate |I,,where ne N.

Evaluate, by reduction formula, or otherwise, where n e N :
< dx

(@) —

J. = (ax® + 2bx +¢)

dx © J-l x"dx

2 o0
(ac-b?>0,a>0) (b) j e

1 X(X+1)...(x+n)

) /2 A /2 1 /2 A T
Prove that (1 J.O In(smx)dx:'fO In(cosx)dx:EJ.O In(sm2x)dx—zln2 ;

(ii) j:'z In(sin2x)dx:% [ 7 Insinxyax = | :'2 In(sin x)dx

n/2 A 1
Deduce that Io In(sinx)dx = gln?

/2
Obtain a reduction formula for jcoszn X dx, and evaluate J- cos®” x dx, where r e N.
0

dx
(1+ x2)3

(i) Evaluate ‘[e‘xzxadx and IX
0

(i)  Show that J. nL -I Hence, or otherwise, evaluate J- (Cos8 -+ 2sin6)do .
05+3cos6 4 0 5+3cos0
. . 4-X .. In(l+x)
Integrate with respect to x : (i) —— (i)
V34 2x —x? 2
Show that J- ’ f(x)dx =I i f(a—x)dx and prove that J- noxox = nzﬁ .
0 0 04 +sin*x 20

If 1, :jsec" 0d6 ,showthat, when n>1, (n—-1)l,=sec’ 20tan 0+ (N —-2)1,_,.
nl4

Show that 8I sec®0d0 =72 +3In(1++2).
0

/2
If Imn:_[ cos" 0sin"0 do ,where m,neN with m>1,find I,, intermsof I,_5,.
' 0

Evaluate I :



