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Each problem carries equal weightage.
Start each problem on a new page.
Your solutions should be clear.
Include intermediate steps.

1. Obtain the leading order behaviour as x — oo of

I(z) = / In(1+ t)efminhz Ldt
0

2. Obtain the leading order behaviour as x — 0 of the Stieltjes integral
< 1
I(z) = / e tdt
o l+uat

3. For integer n, the Bessel function J,(z) has the integral representation
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In(z) = — cos(xsint — nt) dt
™ Jo
Obtain the leading order behaviour of J,(n) as n — oo.

4. Discuss the analytic properties of the function f(z) = tan(1/z) at z = 0.

You may assume f is analytic outside of the real axis.

Possibly useful formulae:
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