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I. Answer any FIVE of the following questions. (5x2=10)

1. Show that |z — 1|%-+[z + 1]* = 4 represents a unit circle.

2. EBvaluate lim,_,; (%)

3. Bvaluate f03+i22 dz along the line 3y = x.

4. Verify C-R equations for f(z) =z - Z.

5. If F = x2yl + 2xz] + 2yzk, find curl(Fy at (1,1,1)

6. Show that the vector field F = 2x2z1 — 10xyz ] + 3xz2k is Solenoidal.

7. Check whether the function ¢ = x? — y2 + 2xy is Harmonic.

8. I 7 represents the position vector of a paint P, then show that div(?) = 3 and
curl(#) = 0.
Il. Answer any SEVEN of the following questions. (7x6=42)

9. Show that arg C—;%) = = represents a circle. Find its centre and radius.
10. Discuss the transformation w = sinz
11. Find the bilinear transformation which maps 1, —i, —1 in the z-plane onto 0, i, « in the

w-plane. Also find the invariant points under this bilinear transformation.



12, State and prove sufficient conditions for f(z) = u + iv to be analytic in a domain D.

13. Show that u = e* cosy + xy is harmonic and find its harmonic conjugate v.
14. Find the analytic function whose real part is (r + %) cosé.
15. State and prove Cauchy's integral formula.

16. Evaluate géc. 5‘7(?-"-%25"(51‘33 where ¢ is the circle |z| = 2.1.

17. a) Evaluate § —=i where ¢ is the circle |z + i| = 2.

c ( 2+4)2
b) Evaluate 56 sinz - dz where c is the circle [z| = (4+2)
ll. Answer any THREE of the following questions. (3x6=18)

18. a) Find the directional derivative of ¢ = xy + yz + xz at the point (1, 2, 0) in the direction
of i + 2] + 2k
b} Evaluate grad(—— .j‘ZT"z) . (4+2)

19. Show that £ = (e*cosy + y2)l + (xz — e*siny)] + (xy + 2)k is conservative and aiso
find its scalar potential.

20. Find the equation of the tangent plane and normal to the surface xyz = 4 at the point
(1,2,2).

21.1f F is a differentiable vector function and ¢ is a differentiable scalar function, then prove
that i) div(grade) = V2¢

il) curl(¢F) = pcurlF + (gradgp x F? (2+4)
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