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Math 4541: Multivariable Calculus and Complex Variables
the question paper.
Answer all 3 (three) questions. Figures i the right margin indicate full marks of questions whereas
corresponding CO and PO are writien within parentheses.

a) What is an analytic function, and how can we derive the necessary condition for a function 8
£(2) to be analytic? (con
(eon)
b) Show that the function e¥(cos y + i sin y) is an analytic function, find ts derivative. 8
(coz)
(#on)
) Define a harmonic function and conjugate harmonic function. Find the harmonic conjugate 9
function of the function u(x,) = 2¢(1- ¥), (con
®on)
2. @) Prove thatu = x?- y- 2xy-2x + 3y is harmonic. Find a function v such that, 8
F(z) = u + iv is analytic. Also express £(2) in terms of 2 (o2
eon)
b Evaluate §, (z - 22)dz, where C is the upper half of thecircle 2 - 2| = 3. s
‘Whatis the value of the integal if  is the lower half o the above given circle? =]
€ A75N weight is suspended by two wires, as shown in Figure 1. Find the forces Fyand Fy 9
acting in both wires. (con
oy

Figure 1: Force distribution for Question 2)
3 %) Pl thevlame ofthe b paralleleiped)determived by = 1+ 2~ k. s
= -2i + Bkandw = 7) - 4k (con)
(po1)
b) Find the distance from S(1,1,3) to the plane 3% + 2y + 62 = 6 8
(con)
o1
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) Incompy we need tobjectsseenby theeyé 9
0,0)asshown (CO3)
Iy 3 (5. 0121 lane. We  (PO2)
E.The point P,
point P(0,,2). The pmbl:m forusss graphics des dmy\m isto find y and 7 given £ and Py
i Write EP and P, yand

2in terms of xp,x;,y;, and 2,
ii. Test the formulac obtained I'm'y andzin part )by invesigaing their behavior at x,

ng what happens s xo

andx, =

Figure 2: Projection diagram for Question 3.¢)
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