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I. Answer any FIVE of the following questions. (5X2=10)

,220.

N | NI

1. Find the real and imaginary part of the complex function f (z) =

. (z%+1
2. Evaluate lim .
YAl

2% +1
3. Check whether the function u =x* —3xy?is harmonic or not.
sinzz

4. Evaluate § dzwhere C is the circle C:|z+2|=1.
C

I—7

5. If F=3yzi+2x* j+5xyk, then find curl F .
6. Find the unit normal to the surface xyz=c at the point (-1,2,3).

7. Show that the vector field E =(x+3y)i+(y—3z) j+ (x—2z)k is solenoidal.

8. If a:xzyi+ y?z j+z°xk then find V? 5

I. Answer any SEVEN of the following questions. (7X6=42)

Z-i . L : . . L .
9. If 71 is purely imaginary then show that its locus is a circle. Also find its radius and

centre.
X3 (L+i) - y° (1—i)
x* +y?

10. Show that the function f (z) = for zz0and f(0)=0is

continuous at the origin.

11. Find the bilinear transformation which maps 1, —i, —1 in the z—plane onto 0, i, © in
the w—plane respectively. Also find its fixed points.

12. State and prove the necessary condition that f (z) =u+iv to be analytic in a
domain D.
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13. If f (z) =u +ivis analytic, then show that (§| f(2) |j +(%| f(2) |J = f'(2))?.
X

. . . : 1
14. Determine the analytic function f (z) , whose real part is (r +—j cosé, r #0.

15.

16.

17.

r

State and prove Cauchy’s integral theorem for analytic functions.
2z

Evaluate fe— dz where Cis the circle given by |z |=3.
2(z+D)(z-2)
H 2 2
Evaluate §Sm7[ : ;LCOSE : dz where Cis the circle given by |z |=1.5.
2 (z-D°(z-2)

lll. Answer any THREE of the following questions.

(3X6=18)

18. Find the directional derivative of ¢(X,y,z) = x* —2y* +4z° at the point (1,1,—1)

19.

20.

21.

22.

n n n

in the direction of 2i+ j—K.
Find the constants a and b such that the surfaces ax’ —byz = (a +2) x

and 4x’y +z° =4 are orthogonal at the point (1,-1,2).

—

. e r. .
Prove that div(r" r) =(n+3)r". Hence show that — is solenoidal.
r

Show that F = (6xy +z°%)i+(3x* —z) j+(3xz° — y)k is a conservative force field

and find its scalar potential.

For any vector field f , Prove that Vx(Vx f)=V(V.f)-V? f.
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