- a) Using gamma integral properties evaluate the following integral: [ 05
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Answer any Five questions (5 x 20 = 100 Marks)

. @) Evaluate: [ [ xy(x + y)dxdy over the area between y = x2 and y = x. (10 Marks)

b) Evaluatefologa f: f;”y e*tY*Z dzdydx. (10 Marks)

. @) Verify Stocks theorem for F = (x2 + y2)7 — 2xyJ taken around the rectangle bounded by

thelinesx = +a,y =0,y = b. (10 Marks)
b) If V@ = 2xyz37 + x223] + 3x2y2z?%] ; find @ if (-1, 2,2) = 4. (10 Marks)

. a) Show that the function f(z) = e? is differentiable everywhere in the complex plane.

(5 Marks)

b) Prove that an analytic function with constant real paft is constant. (5 Marks)

¢) Find the image of |z — 2i| = 2 under the transformation w = 3 (10 Marks)

. a) Expand e “ina Taylor's series aboutz = 0 (10 Marks)
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b) Evaluate [_

dz where c is acircle [z] = 5 (10 Marks)
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b) Find the middle term in the expansion of (3 + 9y)°. (10 Marks)

a) Prove that u = 2x — x>+ 3xy?is harmonic and determine its harmonic conjugate.
(8 Marks)

b) If f(z) = e then show that u and v are harmonic functions. (5 Marks)
¢) Find the image of the circle [z| = 1 by the transformation w = z + 2 + 4 (7 Marks)

. a) Solve the following integral foz foxz e%dydx. (6 Marks)

b) Evaluate the following [Z fooo it Marks)

(r2+a?)?’

¢) Change the order of integration in / = ) 01 fxzz_x xy dydx and hence evaluate it. (8§ Marks)



