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and Complex Variables
Answr al the questions. Marks of each COand
brackets. The symbols used have their usual meaning

(@ Usea line integral o find the area o the region mdmed el by the asecid i
acos’o,y=asin'p (0<@=< ;‘::

(b) Use Green's Theorem to evaluate l yche+ by along the trangular path € 121
voi

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

% (@ Evaluate [] A-ndS, where A= (x+ )i~ 2xj + 2yzkand S is the surface of  [13]
: vo1
the plane 2x-+y +22=6 in the first octant
() Evahate [[ F-ndS , where F=4xai ~y% +yzk and Sis the surface ofthe {12}
s i
cube bounded by x=0,x=1,y=0,y=1, z=0andz
3 (@) Use Divergence Theorem to find the ouard flx ofthe vestor feld 2
Flx y,2)= pfk.mm the surface of the region that is enclosed by fg;
the hemisphere 2 = 37 and the plane = 0.
(&) Use Sokes theorem t i he work pefomed b e frcefeld e . 9~ 13
+y'xk ona particle that traverses the rectangle C with corners g‘
©00, 01,001 (133, and (033) B
o) uet a Riemann e function z1/5 1)
4 (a) Constructa Riemann surface for the function ' oy
1

(b) Determine whether the following function u is harmenic or not. If yes, find the
conjugate harmonic function v and express /(2) = u + iv as an analytic function 1,
of 2

ro1

u(x,y) = e*siny.
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(©) Expand f(2) = o in a Laurant sevies valid for 12 — 11 > 1
(a) State Cauchy's theorem for complex integration. Verify Cauchy’s theorem for
the function f(2) = 2° — (22 — 5z + 20iF C s the circle 2] =

o) Detmio he rgio o e o o wich tho o cndd by =
Land x +y = 1 is mapped by the transformation w =

(9 Evaluate ¢,  dz where C is the circle [2] =

@Bl [ d.

(b) Find a bilinear transformation that maps the upper half of the z plane into the
unit circle in the w plane in such away that z = i is mapped into w = 0 while the
‘point at infinity is mapped intow = —1.
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