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1. Discuss the method to find nth root of non-zero complex number ‘z;’. Hence
determine the nth root of unity. 15
Or
(@) Use de-Moivre’s formula to derive the following trigonometric
identities : 8
(2) cos 30 = cos® 0 — 3 cos 6 . sin? 0
(i) sin 80 = 3 cos? O . sin 6 — sin3 0.
b) Prove that : 7
() z is real if and only if z = z.

(i)  z is either real or pure imaginary if and only if z2 = 22

where z — conjugate of z = x + iy.

2. If a function fiz) = u(x, y) + iv(x, y) is analytic in a domain D. Then

prove that its component function z and v are harmonic in D. Moreover show

that u(x, y) = 2x — x3 + 3xy? is harmonic and find its harmonic conjugate

v(x, y).
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Or
Suppose that : 8
flz2) = ulx, y) + iv(x, y),
2o = xo + Wy and wy = ugy + 1w,

Then prove,

llm ﬂz) = wO
Z—)ZO

if and only if

lim u(x, y) = ug and
(x, y) = (xg, 59)

lim vix, y) = Vg
(x, y) = (xg, 59)

Suppose that a function fz) = u(x, y) + iv(x, y) and its conjugate
f@) = ulx, y) - vk, ¥)

are both analytic in a given domain D. Then show that f(z) is constant
throughout D. 7

3. Attempt any two of the following : 10

(@)

(b)
(c)

Find the principal value of :

(ORI C

@) 223,

Explain Logarithmic function for non-zero complex variable ‘z’.

Find all the values of z such that ¢ = — 2.

d) Find the derivatives :
@) % (sinh 2)
l 7 sinh z
) d
() - (cosh 2).
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