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Variables

Thereare 3 ( Answer all of them

caloulators are not allowed._The figures in the right margin indicate full marks

L @) Consider the vectorsa ~ i 3+ 2k b=2i 4k c=3i- 3§k (2] coz

(i) Find the vector component of a in the directions of b and perpendicular 10 b. o1

) Determine whether the vectors a , b, ¢, are coplanar or not

b IF A= ()i MnyOXtR msl\ule[A dr from (0,0,0)10 (1,1, along [13] €01
the following paths C: (i) x 27 i) the straight lnes from (0,0,0) o1
10.(100) thenso(1.1.0) them 6 111,

2. @  Show that F = (2xy + 2')i +x% + 3xz’k is a conservative force field Findthe (1] €03

scalar potential ¢ Then use ¢ to find the work done in moving an object in this P02
feld from (1,-2,1) to (3,1

b (i) Solvez® +1 = V3i m cor

(i) Discuss the Riemann surface for the function z//% 6l Fot

3. a) Consider the transformation w = Inz. [10] €Ot

Show that ro1

() circles with center at the origin in the z plane are mapped into lines parallel
1o the v axis inthe w planc,
ines orrays emanating from the riginia the £ pane is magped o tnes
parallel to the u axis in the w plan
(i) the 7 plane is mapped intoa smp of width 27t in the w plane Iilustrate the
results graphically
b) (i) Determine whether the following function u is harmenic or not If yes, find [10] €01
the conjugate harmonic function v and express £(2) = + iv as an analytic ot
function of z.

wey) = e sinGe? - y?),
Locate and name the singularties El

i) For the function f (z)

g




