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Section-|
All the first 10 questions are compulsory. They carry 1 mark each.
1. Find all roots of the equation logz = i /2
2. Write down the principal value of log(—1)

3. State whether f(z) = Z is analytic or not.

2z+1
z(z%-1)

4. Find the singular points of the function f(z) =
5. Write down the Taylor series for f(z) = e%Z at z=0

6. Evaluate fc z%2dz where C is any curve joining 0to 1+

21
24z

7. Find the residue of f(z) = z at z=0

8. Write down the Euler formulae for calculating the Fourier coefficients.
9. What is the standard form of Fourier series for an even function?

10. What are the sufficient conditions for the existence of Fourier transform.

Section-Il
Answer any 8 questions from among the questions 11 to 22.
These questions carry 2 marks each.

11. Prove that the real and imaginary parts of an analytic function are harmonic.
12. Show that an analytic function is constant if its modulus is constant.

13. Find an analytic function whose real partis u = e*(xcosy — ysiny).

14. Evaluate fc (y —x — 3x%i) dz where z = x +iy and C is the straight line joining 0to 1+

. 3d . .
15. State Cauchy’s integral formula. Hence evaluate f % where C is the circle |z| = 3

c
16. Expand f(z) = m in Taylor series about z = 1

z—1
23

17. Expand f(z) = in positive and negative powersof z — 1

18. Find the nature of the singularity of the function f(z) = sin (ﬁ)

1

19. Find the residue of f(z) = 1)

at its poles.
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20. Find the Fourier seriesof f(x) =x; 0 <x < 2w
21. Find the Fourier series of f(x) = |x|; -2 <x <2

22. Derive the Fourier transform of f'(x), the derivative of f(x)

Section-lil
Answer any 6 questions from among the questions 23 to 31.
These questions carry 4 marks each.

(2?
23. Show that the function f(z) = {7 z#0 is not differentiable at z=0 even though
0; z=0

Cauchy-Riemann equations are satisfied there.
24. If a function is analytic, show that it is independent of Z

25. Write different types of isolated singularities. Give one example each.

26. State Cauchy’s residue theorem. Hence evaluate fC ';% where C is the circle |z| = 1.

27. Evaluate fC (SZZ(Z)SZ where C is the circle |z| = 2 described counter clockwise.

28. Evaluate f02n2+‘j;9

29. Obtain the Fourier series of f(x) = x —x? in (—m, 7). Hence deduce llz— ziz + 3% — %2 +oe==
%x; 0<x<L/2

30. Find the half range cosine series of f(x) =1 ,¢
—(L-x); L/2<x<L

31. Find the Fourier transform of e~**/2. What is your inference?

Section-IV
Answer any 2 questions from among the questions 32 to 35.
These questions carry 15 marks each.

32. (i) Find an analytic function f(z) = u + iv whose real partis e*(x cosy — ysiny).
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(i) If u—v=(x—y)(x?+ 4xy + y?), find an analytic function f(z) = u + iv in terms of z.

33. Expand f(z) = in a series of powers of z valid in:

_r
(z-1) (z-2)
Mo<l|zl<1 (i) 1<zl <2 (iii) |z] > 2

2
34. Find the Fourier series of f(x) = x?; —1 < x < 1. Hence deduce: Yo, nl—z

35. (i) Show that the Fourier transform is a linear operator

(i) Find the Fourier transform of f(x), where

fo={Z 25l

; x>0



