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PART A

Answer any SIX of the following. [6X 2=12]
1. Find the locus of z such that im(z + i) > 0
2. Show that u = e*cos(y) and v = e®sin(y) are orthogonal to each other.
3. Check if the function v = 2zy is harmonic.

4. Explain the inversion of a complex function.
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5. Find the fixed points of w =

6. If ¢ = 2%y%22, find V.

7. IfF = yzi + zx) + xyl%, then show that curlF = 0.

11 1
8. Find the spherical co-ordinates of the cartesian points (2, 2 2) .

PART B

Answer any FIVE of the following. [5X 6=30]

9. State and prove the necessary condition for a complex function f(z) = u + iv to be analytic.
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10. If f(z) = u + 4v is analytic then show that <a|f(z)|> + (a]f(z)|> =|f (2)]%
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11. Construct an analytical function f(z) = u + iv whose u — v = 3 + 322y — 3xy® — ¢°.
12. Find the bi-linear transformation which maps 1, —i, —1 to 0, ¢, oco. Also, find its invariant points.

13. If f(z) is analytic within and on a simple closed curve C and if a’ is any point within C' then prove that

fla) = = <f(z)> dz.
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RS dz where C': |z| = 3.

14. Evaluate %

15. State and prove Lioville’s theorem.

PART C

Answer any THREE of the following. [3X 6=18]
16. Find the unit vector normal to the surface zy32% = 4 at the point (-1, —1, 2).

17. Find the angle between the directions of the normals to the surface zy = 22 at the points (4,1,2) and
(3,3,-3).

18. Define Laplacian of a scalar point function. Prove that V2(¢1)) = ¢V2e) + 2VeVip + 1h V2.

19. Show that F' = (2xy2 + y2)i + (222y + 22 + 2y22)] + (2422 + zy)k is a conservative force field and
find its scalar potential.

20. Prove that spherical coordinate system is an orthogonal curvilinear coordinate system.



