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Q1)  Evaluate the following integrals:                                                         [25]
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Q2) Find v(x,y), such that f(z) = u(x,y) + i v(x,y) is analytic, where

u(x,y)= ex(xcosy-ysiny), then express f(z) in terms of z.                                                [10]

Q3-a) Find Laplace transform for the following functions: [10]
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b) Find inverse Laplace for the following functions: [10]
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Q4) Evaluate the following integrals: [15]
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Q5)  Solve the following differential equations using Laplace Transform: [10]

i) 3 y` + 4y = e2t,   y(0) = 1/3,           ii) y``+ y = 2t ,        y(0) = 3 , y`(0) = 1
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Model answer

Answer of Q1

z = 5 is outside contour, while  z = 1 is inside contour, therefore
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Answer of Q2

ux = ex(xcosy - ysiny + cosy), uy = ex(-xsiny - siny - ycosy), since f(z) is analytic,

therefore f(z) satisfy Cauchy Riemann such that ux = vy = ex(xcosy - ysiny + cosy), thus

by integration with respect to y, we get v(x,y) = ex(xsiny + ycosy) +  (x), thus:

vx = ex(xsiny + siny + ycosy) +  `(x) = - uy= -ex(-xsiny - siny - ycosy), therefore

 `(x) = 0, hence  (x) = c, thus v(x,y) = ex(xsiny + ycosy) + c. Put y=0, x = z , we get

f(z) = z ez .

Answer of Q3
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Since g(t) =
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Answer of Q4

i- z = 5 is outside contour, while  z = 1 is inside contour, therefore
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 iii- Since z = 3i is inside contour, while z = -3i is outside contour, therefore
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Answer of Q5

By taking Laplace for Both equations , therefore

i) 3[ sY(s) – y(0)] + 4 Y(s) = 1/(s-2), therefore Y(s) = 1
(3s 4)(s 2) 

+ 1
(3s 4)

, thus

Y(s) = 2
1 1

3[s (4 /3)]3[s (2 /3)s - (8/3)]



  = 2

1 1
3[s (4 /3)]3 ([s - (1/3)] (25/9))




,

therefore  y(t) = 1
5

 e(1/3)t sinh(5/3)t + 1
3

 e(-4/3)t

ii) (s2 + 1) Y(s) - 3s – 1 = 2
2
s

, therefore Y(s) =
2 2 2

2 3s +1
s ( 1) ( 1)s s


 

, therefore

y(t) =
t

u 0
(1- cosu) du


  + 3 cost + sint = 2[t – sint] + 3 cost + sint


