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1.

Show that |z|? is differentiable at z = 0 but not analytic there. [3]

Determine the analytic function f(z) = u + iv, where u :-- x(1-y). [3]

Integrate f(':(z +22)dzfromz=0toz=1 —l—f,i;al.b:ng the curve
xi=f y="t2'6<f<1 _ [3]

Evaluate the contour integral [ c ( 25 dz, where C is the circle |z] = 3 cew.  [4]

1)( -2)

Expand the function f (z) = bl in the Laurent series valid for

o (z+1)( z+3)
0<|z+1|<2 [4]
6. Let f (z) == m Find the residue of f(z) at z= —1, and hence use residue
th_t}orem to evaluate fc f(z)dz, where C is the circle |z — i| = 2 cew. [4]
b . 2n 4o
T, Ev_gluate the real integral | PRI [4]
8. Solve the differential equation ¥ + y = 2x in series Y00, c,x™ [5]
9. For Legendre polynomials show that

0 if m#n
f (1 = x3)P, (x) P (x)dx = 2n(n+1)
(2n+1)
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