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Part A
Answer all questions.
Determine where the Cauchy-Riemann conditions are satisfied for the function w=xy” + iyx’.

Define isogonal mapping.
Express the residue of a function at an isolated singularity as a contour _integréi.
How do you define the linear span of a set of vectors in a vector space.

Write down the complex Fourier transform pair. A _
(5 x 2 = 10 marks)
Part B

Answer any four questions.

Find a function w such that w + u + iv is analytic, given that v = 3x> y-y.

Find the image of the semi-infinite strip x> 0,0 < y <2 under the transformation w = iz + 1.

Show the regions graphically.

s 2 2
Evaluate Ism 2 _:00Sinz dz, around |z‘=

-)(-2)

Show that the vectors u = (1, 2, —l), V= (2, 1, —2), and w = (1, 4, 3) generate R3.

Verify that the triangle inequality is satisfied by the vectors (O, 1, 1) and ( L1, 0) in RS,

Show that f ( x) = e_x:/l is self-reciprocal under Fourier transform.

(4 x 5 = 20 marks)
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(b)

13. (a)

(b)

14. (a)

(b)
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Part C

Answer all questions as per choice given.

i e
Determine the analytic function f(z) =u+ivif y—v= cosxtsnx-e given that

2(cos x — cosh y)

Or

2z+ 4i
iz +1

Find the invariant points of the transformation w = — , and prove that these two points,

together with any point z and its image w, form a set of four points having a constant cross
ratio. What is this cross ratio ?

2t~ 6z -1

T(z-1)(z-3)(z+2)

valid in the

Find the Laurent series expansion of the function /' (z)

region 3 <fz+2[<5.

Or

dz
Find the value of the integral _[ 2 (z N 4) taken counterclockwise around the circle (i) |z[ =2
2z

(i) |z + 2| =3.

Find the co-ordinates of the vector (2,1,—6) of 'V, (R) relative to the basis
F=(1,1,2), F,=(3,-1,0) and F, =(2,0,~1).

Or
Apply the Gram-Schmidt orthogonalisation process to obtain an orthonormal basis for R3

from the basis given by v, = (3, 0,4), v, = (—1, 0,7), vy=(2,9,1 ).
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15. (a) Find the Fourier sine and cosine transforms of f ( x) =2 + 5%,

Or

(b) Find the Fourier transform of

{,xl, inlxISZ
inlxl_<.2.

f(x)= {ﬁ"

o 4
sin ¢
Hence find the value of r(—t_J dt.
0

(4 x 10 = 40 marks)
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