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Q.1 Choose the most appropriate option in the following questions. 108]
1. The equation |z — 44| 4 |2 + 44} = 10 represents a 4
(a) circle (b) ellipse (¢) hyperbola (d) None of these

2. If C is any n'® root of unity other than unity, then 1+C'+ C?g. Ol =
(a).2™ (b) n (c) 0 (d) None of these
3. Let f(2) =2,z € C. Then

(a) f is differentiable at 0 (¢) f is differentiable on C ~ {0}
(b) f is differentiable on C (d) f is nowhere differentiable

4. Which of the following is not a harmonic function ?

_ 2019
@ wo) = i (©) wla,y) = 2
(b) ulz,y) = 2% —y* (d) None of these
5. Let C he the positively oriented circle {z| = 2. Then fc (ST—_z%(_z?ﬁdZ = .
(a) 2wi (b} {c) & (d) None of these

. e de 1
6. If C is the unit circle taken in the positive direction, then fc —dz =
z

(a) 2mi (b) O () 1 {d) None of these

7. The set of singulaxities of the funct; f() ZAd

. The set of singularities o unction =
ge gularities e function f{z Z @ TD is |

(a) {+3, 1} (b) {3, 1} (¢) {£V3, £i} (d) None of these

8. Let T be a linear fraction transformation such that T{co) = 0, T'(i) = 4, and T(0) = co.

Then
(a) 1" is a constant map (c) no such T exists
(b) 7" must be identity map (d) None of these
Q.2 Attempt any seven. [14]

1. Find the locus of |z — 1| = |2 +1].

s o D
2. Find the Principal Argument of z = 7 i

3. When is z; € C called a singularity of f7 Determine the singularities of %
4. Write Cauchy-Riemann equations in polar coordinates.

5. State Liouville’s Theorem.
C P-T-O)
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6. State Maximum modulus principle.

7. Define simple closed contour with example.

8. State Cauchy Residue Theorem.

9. Find the Laurent’s series of f(z) == {_zzl—)l(sz) in the region lz| > 2.

Q.3

(a) Suppose 61,8,0s....., 6, are real numbers. Show that o
r

H(cos 0; + isind;) = COS(Z 8;) + isin(z 8;)
=1 1

d=1 i=

(b) If 21 and 29 are complex numbers, then show that
(1) |21 + 22| < lza| + {22l (2) [l21] = |22l[ < |21 — 20

OR

(b) Let 21 and 23 be nonzero complex numbers. Show that arg (212;) = arg (2z1)+ arg (z).
Q.4
(a) Obtain the necessary condition for the existence of derivative of a function at a point,.

(b) Define harmonic conjugate of a harmonic function u. Construct an analytic function
having the imaginary part v(z,y) = e sin2y — 3.

OR

{b) Define harmonic conjugate of a harmonic function u. Construct an analytic function
having the real part u(z,y) = v* — 3z%y.

Q.5
(a) State and prove fundamental theorem of algebra.

(b) Let f be analytic within and on a simple closed contour ', taken in positive sense. If 2
is any interior to C, then show that f(2) = E%r? L&) g,

C z—zg

OR

{b) Let f be analytic within and on a simple close contour C. Show that f is differentiable

27

z
on the interior of C and f'(20) = 7 [ -(ZLZ))Z—dz, for all zp in the interior to C.
— 20

Q.6

(a) State and prove Taylor's theorem.
(b) Evaluate / AT 0,
o x

OR

912 — 1

1 —————da.
(b) Eva uate/o $4+5m2+4dm
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