Take Home Examination Math 5321 February 11, 1998

Due: February 16 100 Points

1. Compute the following integrals (justify your results):

o X sin x

a -~ dx b. [~ dx
0 x*+x2+1 0 x> +2x3+x
- Sin® x - logx

C. f dx d. dx
0 x? 0 x*+1

2. Find the Laurent series expansion for f(2) = (1 + 2)/(Z' -2Z + 42) on:
(@) ann(0, v2, 2); (b) ann(0, 2, «); (c) ann(-2, 2, v10); (d) ann(2, v2, 2).

3. ldentify each of theisolated singularities for each of the following functions.
Determine whether the singularities are removable singularities, poles or
essential singularities. If the singularity is removable, determine what value
the function should be assigned at the singularity to analytically extend the
function at the singularity. If the singularity is a pole, determine the order of
the pole and the singular part of the function at the singularity. If the
singularity is an essential singularity, determine the residue of the function at
the singularity.
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4. Find al possiblevauesof I(y) = f dz , where y isany ssimple (non-self
v1+z

intersecting) rectifiable curvein C\ {-i, i } connecting O to 1.



