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Q.1. Fill in the Blanks or answer True / False. (lxlO=10)

1. The process of contraction of an Nt.h-order tensor produces another tensor, of order N -4. (True/False)

2, A vector field A is solenoidal if V.A = 0, (True/False)

3. j<I-2(z+ ,1")dz= , .
I-J - -

4, f(:.:) = (Z-1)(~~--;)(z-2)" has simple poles atz = l and .: = -5, and a pole of order 4 at z = 2 (True/False)

5. z = 0 is a removable singularity of fez) = e"Z~_l. (True/False)

6. The quantities gij = ei.ej form the covariant components of a second-order tensor. -(True/False)

7. The Christoffel symbol qj in tcn~ of metric tensor is given by f0' = (True/False)

8. Re(Cl+i)lO) = andlm((I+.i)lO) = : .

g, If fez) = aozo + a],z + Ct2z2 + + ar.zn :I C . . 1 I .. . anr./ 15 a srrnp e closed contour, then Jcf(z)riz

10. £. -1-3 ~dz = - - '- - ."JI...-. z -'if .
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Q.2. Questions with Short Answers. (5x4=20)

1. If €l a unit vector in the direction of increasing Ul, show that

2. ()s(-) the divergence j-.b0.0r0111 to establish following identit.ies

j/UVg).ndS = jll (J'I72g + V fVg) dV.
S D

here f and g are scalar functions with continuous second partial derivatives ..

3. Given Ale = ~E:,jA:Bi}, with B-'; = _Hi" autisyrnmetric tensor, show that

LJ Determine the order of the poles of f(o;;) = co~(;z).

5_ Suppose Zo is any constant complex number interior to any simple closed contour C. Show that

f dz {
(z - zot =

c

27ri, n = 1
0, n is R. positive int.eger =I- 1

Q.3. Questions with Brief Answers. (5x6=30)
1. Show that

l" de 7ra

io (a + bcose)2 - (a2 _ 1)1'

2. Show that.

J_ Using Cauchy's integral formula for derivatives, evaluate

f' z -1- 1
4 3 d.z ,

z + 4.2'

where C is the circle Izi = I.

4. Evaluate
+CXJ

j' -J:r-
--.-_4ci.:r1 -+-./,

-<Xl

1:>, Find the spherical coordinate components of the velocity and acceleration of a moving particle. (x =
r cas ¢sin e, y = p sin q) sin e, z = r cos e)


