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1 (a) Use a line integral to find the area of the region enclosed by the asteroid
r = a Gas) P, y = a sin3g) (0 S (P $ 2a)

(b) Use Green’s Theorem to evaluate I X2@ + @ along the triangular path CC

wlth vertices (0,0), (1,0) and (1,2) described in the positive direction

2
(a) Evaluate if A - ndS , where A = (x + y2)/ – 2x j + 2yz k and s is the surface of

J

the plane 2x + y + 2z = 6 in the first octant

(b) Evaluate if F- ndS , where F= 4,(zi – y2) + yzk and S is the surface of the
S

cube bounded by x = 0 , x = 1> y = 07 y = 17 z = 0 and z = 1 .

3 (a) Use Divergence Theorem to find the outward flux of the vector field
Fa Y,zJ=-r3i +/ j + /k across the surface of the region that is enclosed by

the hernisphere z = Vaz –X2 – y2 and the plane z = 0.

(tp Use Stokes’ theorem to find the work performed by the force field F(x, yp z)
x2i + 4xY3 i + Y2xk on a particle that traverses the rectangle C with corners

(0,0,0), (1,0,0), (1,3,3), and (0)393).

(a) Construct a Riernann surface for the functIon z1/34

(b) Determine whether the following function u is harmonic or not. If yes, find the
cor\Iugate harmonic function u and express /(z) = u + iv as an anajytj1/ fun(dion

U(X, y) = ex sin y,
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(') E'p'"d f (') = (z_1;(2_z) i" ' L'"”"t '”i” ''lid f” I' – II > 1 [7]
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) (a) State Cauchy’s theorem for complex integratIon_ Verify Cauchy’s theorem for
the function f(z) = z3 – £z2 – 5z + 2i ifC is the circle 171 = 1

(b) Determine the regIon of the w plane Into which the region bounded by x =
1,y = 1, and x + y = 1 is mapped by the transformation w = z2.

(') E~''I"'t' # lz, i,nr,), d' ”h”' C i' th' 'i”I' I'I
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(a) E„al„ate J,2" h da .

(b) Find a bilinear transformation that maps the upper half of the z plane into the
unit circle in the w plane in such a way that z = Z is mapped into w = 0 while ihe
point at infinity is mapped into w = –1,
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