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Bachelor of Science (BSC-12/16)

Third Year Examination, 2021 (Winter)

Time : 2 Hours] [Max. Marks : 40

Note : This paper is of Forty (40) marks divided into two (02)
Sections A and B. Attempt the questions contained in
these sections according to the detailed instructions given
therein.
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(Long Answer Type Questions)/
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Note : Section 'A' contains Five (05) long answer type
questions of Ten (10) marks each. Learners are required
to answer any Two (02) questions only.

(2×10=20)
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1. Derive Cauchy-Riemann equations for an analytic function.
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2. For an equilateral triangle with vertices, Z1, Z2 and Z3, prove

that 
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3. The function 
4

1
( ) expf z

z

� �� � �� �
, Z � 0 and f(0) = 0, satisfies

Cauchy-Riemann equation at Z = 0 but it is not analytic at
that point. Discuss why?
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4. State and prove Liouville's theorem for analytic function.
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5. State and prove Cauchy residue theorem.
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Note : Section 'B' contains Eight (08) short answer type

questions of Five (05) marks each. Learners are required

to answer any Four (04) questions only. (4×5=20)
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1. Expand 2
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 in powers of z + 2i.
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2. For any two complex numbers Z1 and Z2 prove that

|z1 + z2| � |z1| + |z2|.
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3. Find an analytic function shose real part is u(x, y) = 2xy + 2x.
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4. 2

sinh

( 2)

z
dz

z z ��  where C = {z : | z | = 1}.
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2�C = {z : | z | = 1}.

5. Discuss various types of singularities.
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6. Calculate the residue at z = � for ( ) log
z a
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z b
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7. If f(z) = u + iv is an analytic function, then prove that
u (x, y) = constant and v (x, y) = Constant are orthogonal
families.
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8. Discuss the behaviour of a complex function at infinity.
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