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Note : This paper is of thirty (30) marks containing three
(03) sections A, B and C. Learners are required to
attempt the questions contained in these sections
according to the detailed instructions given therein.
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Section-A / Vs—dh

(Long Answer Type Questions) / (€T IR 7%)
Note : Section ‘A’ contains four (04) long answer type

questions of seven and half 71 marks each.

Learners are required to answer two (02) questions
only.
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Show that the function :
u = sin x.cosh y + 2cos x.sinh y +Xx? — y? + 4xy

is a harmonic function and determine the
corresponding analytic function f(z) = u +iv.
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u = sin x.cosh y + 2cos x.sinh y +x% — y? + 4xy
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Show that the resultant (or product) of two bilinear
transformation is a bilinear transformation.
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Evaluate :

J'Tt ado

0 a2 +sin20
where a > 0.
HIA Sild 63 ﬁ(} :

J‘n ado

0 a2 +sin%0
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If f (2) is analytic within and on a closed contour C and
if ‘a’ is any point within ‘C’, then show that :
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Section-B / Yls—Y

(Short Answer Type Questions) / (g STRIT U%)
Note : Section ‘B’ contains eight (08) short answer type

dz

questions of two and half 2% marks each.

Learners are required to answer four (04) questions
only.
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U-v=(x-1y)(x?+4xy + y?)
and f(z)=u+iv is an analytic function of
z = X+ 1y, find f (z) in terms of z.
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u—-v=_(x-y)(x%+4xy + y?)
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Prove that an analytic function with constant real part
of constant.
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Using  Cauchy’s integral  formula, calculate
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Cz(z+mi)
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Cz(z+7r|)
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Write a short note on analytic continuation.
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Find the bilinear transformation which maps the points
z=0,-10 into the points w=-1-2-1i,i
respectively.
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Find residues of
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Prove that :
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Find the radius of convergence of the power series :
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0
and prove that (2-2) f(z) -2 >0as z — 2.
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Section-C / GgUe—T

(Objective Type Questions) / (@S T)

Note : Section ‘C’ contains ten (10) objective type
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questions of half % mark each. All the questions

of this section are compulsory.
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Fill in the blanks :
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1. Ananalytic function with constant modulus is ..........
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2. For any two complex numbers Zz;,2,, |zl—22|

3. Under the mapping w=1z+2—1i, the image of the
linex=11is........

Ufifes w=z+2-i ® 31*?!"1(?[, WG ox=1 @I

4. The points where f’(z) =0 or « are called ........
points.
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5. Residue of —>—— at Z =i is......
(z2 +1)2
2
aﬁ\ Z7=— WN Z— Gl W m .................
(22 +1)?

Write T for True or F for False statements :
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6. f(2)= sin% has an isolated essential singularity at
z=0.
e f(z):sin% #) deRY o e fig
z=0 R &
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7. A pole of order one is a simple pole.
A T& T ¢d, Th TR g4 &Il & |

8. w = 2z is abilinear transformation.
W =2z U& feET SURRY 2|

9. The radius of convergence of the series = 2"z"" is ‘O’.
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f(z) = —————=,
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where z # 0 and f (0) = 0 is not differentiable at z = 0.
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10. The function f(z) defined by
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