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All questions carry equal marks. Attempt four questions
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1. Provethat cos™ z = iln(z+\/z 1) forthe principal branch and then find all the

values of cos™1i .

Locate and name the singularities of the following functions

f(z) = cosec(ziz)

z

(1-2)

f(2) =

2. Expand f(z) = in a Laurent’s series valid for

-z
(z-1)(2-2)
1<z <2
|z—1] > 2
: . 3
Find the residue of f(z) = exp (;) atz =0
3. Using the method of contour integration prove the following

oo sinx s
) dx = -
0 x 2

foo dx _ m
0 x%+1 24/2

4. Determine the Fourier transform of xe ™"
If F(w) is the Fourier transform of f(x), determine the Fourier transform of f(x)sin px
Wherep >0
5. Solve the following simultaneous differential equations using Laplace Transforms
2x@®) —y®) —y' ) =4(1—-e™H)
2x'(t) + y(t) = 2(1 + 3e72Y)

subject to the conditions x(0) = y(0) =0

' _ay. _ ax
Y =2 v=2



Determine the inverse Laplace transform of the following function

1
s(s2+1)

F(s) =

-t
6. Evaluate the Laplace transform of f(t) = {1 : }

Givenf(x) = 1 —x?2 for|x| <1
f(x) =0 for|x| >1
Determine the Fourier transform of f(x)

Evaluate the following integral f03 6(x+1)(3x —5)dx
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