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l. Answer any FIVE questions [5*2 =10]

1. Find the real and the imaginary part of f(z) = é ,z # 0.

2. Show thatu = e* cosy + xy is harmonic.

3z—4

3. Find the fixed points of the transformation w =

sinmz

4, Evaluatef c:lz+2|=1.

z-m
c

If @ is a constant vector, show that V(a.7) = a

5
6. Showthat F = (z+siny)i+ (xcosy — z)j + (x — y)k is irrotational.
7. ShowthatV = (x + 3y)i + (y — 32)] + (x — 22)k is solenoidal.

8

For any scalar field ¢, show that V x (V¢) = 0.

I. Answer any SEVEN guestions [7*6=42]

.
9. i Evaluatelim,(i—ﬂ.)

Z-o1 —Zl

@ [2+4]

ii. Evaluate lim 3
it z°+1

z—-e3

10. Show that the transformation w = é , transforms a circle to a circle.

11. Find the bilinear transformation which maps 0, —i, —1 on z plane on to i, 1,0 in w plane. Also
find its fixed points.
12. Define harmonic function and show that the real and imaginary parts of an analytic function

f(z) are harmonic.
13. Find the analytic function when the real part is ( T+ %) cosf.

14. Find the orthogonal trajectories of e ™ (x siny — y cosy) = c.

15. State and prove Cauchy Integral Theorem.



zdz

TG Where cis the circle | z| = 2.

16. Evaluate f
C

17. Evaluate f % , Where c is the circle | z| = 3.
c

1. Answer any THREE guestions [3*6=18]

18. i. If r = |7] where # = xi + yj + zk then showthatﬁ.[v(%)] = a7

3
ii. Find the scalar field ¢, such that V¢p = (2xy3z*)i + (3x%y?z*)j + (4x2y3z3)k.
[2+4]
19. Find the constants a and b such that the surfaces ax? — byz = (a + 2)x and 4x2y + z3 = 4 are
orthogonal at the point (1,—-1,2)
20. Prove that div (curl F) = 0.

21. Prove that V? (%) = 0.

22. Show that F = (2xy? + yz)i + (2x%y + xz + 2yz2)j + (2y2z + xy)k is a conservative force
field and find its scalar potential.







