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Instructions to Candidates:
s Answer ALL the questions.
+* Missing data may be suitably assumed.

Q.NO. | Questions Marks | CO BTL
2
1A. Solve :—; = e~ cos x using direct integration, given that u = 0 5 3
du
whent = 0 and = = 0 when x = 0. 4
1B. Express f(x) = x as a half-range cosine seriesin 0 < x < 2. 3) 4 3
1C. Obtain the first harmonic of the Fourier series for f(x), where 4 3
f(x) is given in the following table:
x 0 n/3 | 2m/3 T 4mt/3 | 51/3
f) |10 |14 |19 |17 |15 |12 3)
2A. Suppose 4 3
F = (3x% + 6y)i — 14yzj + 20xz2k.
Evaluate fcﬁ.df from (0,0,0) to (1,1,1) along the path C:x =
t,y =t2z=t3 (4)
2B. Find equations for the tangent plane and normal line to the 4 3
surface x2yz — 4xyz? + 6 = 0 at the point (1,2, 1). 3)
2C. Expand f(2) = 2(11—2) in a Laurent series valid for 0 < |z| < 1. 2 3
Hence using the same Laurent series, find the residue of f(z) at
z=0. 3)
3A. Using Cauchy’s integral formula for derivatives, compute 2 3
z+1 . . _
gﬁcmdz, where C is the circle |z| = 1.5. 4)
3B. Evaluate fﬁcm dz, where C is the circle |z| = 2. 3) 3 3
3C. | Forf(z) = )2, examine the points of singularities and their 3 3
nature and, hence find the residues. 3
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4A If f (2) is analytic, then show that 3
) 92 92 ,
(3 +252) If @ = 4l DI )
4B. | Suppose S(z) =(z—1i)/(iz—1) and T(2) = 2z—-1)/(z+ 2). 3
Find S~1(T(2)). 3
4C. _ f e : 3
Find the flux of xI + yj + zk through the sphere of radius 4 and
center at the origin. (Take the unit normal vector 7 pointing
outward.) 3)
5A. | Solve the equation u,, — u,, = 0 using the transformation 3
v=xandz =x+Y. 3
5B. | Suppose p(x,y,z) = 3x%y + y?z2. Find Vp (or grad p) at the 3
point (1, -2, -1). 2
5C. Assuming the most general solution, find the temperature u(x, t) 3
in a laterally insulated bar of length 10cms, whose ends are kept
at zero-degree centigrade, and the initial temperature is given by
u(x,0) = x(10 — x), 0 < x < 10. &)
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