Solution (#1420) Let a > 0. We begin with

/ </ eyzsinxdx) dy:/ (/ e Y* sinxdy) dx.
0 0 0 0

For y > 0, we have from #1344 that - )
/ e Vsinzdr = —,
0 L+y

Hence recalling tan~! y is an antiderivative of (1 + y?)~!, we have

/ (/ e Y sinxdsc) dy =tan"'a.
0 0

a s e yr r=a (1 _ e—a;c) )
e Ysinxdy = sinz = —Fsinx.
0 x

We then note for x > 0 that

x=0
Hence we have

& sinx
/ (1 — ef‘”) —“dz=tan"la.
0 X

If we let a — oo then we see

o -
/ S dz = lim tan"ta = z.
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xT a—00

o -
/ sin cx dz — 0.
0 x
If ¢ > 0 then the substitution u = xc gives

=% sin cx Y= sinu du U= sinu T
dz = — = du = —.
=0 z u=0 u/c c u=0 U 2

Finally if ¢ < 0 then as sine is odd we have

/z_oo sin cx do — — /“'_OO sin(—c)x P
x T 2

-0 T —0 T

Now let ¢ be a real number. If ¢ = 0 then

Hence
w/2 ife>0;

/ D Az = gsign(c) = 0 ifec=0;
e=0 T —7/2 ifec<0.




