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Q.1. Fillin the Blanks or answer True / False. (1x10=10)

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

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

o

.(/";..I:_’ (; + ~\ A2 22 e iiencirsnnensonss vasevisss

4 FoaX 2245 R " F g i r =,
4. f(z) = :W;T:‘:)H has simple poles at 2z = land z = —5, and a pole of order 4 at z = 2.(True/False)
5. z =0 is a removable singularity. of f(z) = &=L, (True/False)

6 The quantmu; 9ij = ej.e; form the covanant components of a second—order tensor. (’Ikue/ False)

T The Christoffel symbol I'T in term oi metric tensor is given by LU = sossnin sonsiionmncummesos (True/False)
8. Re ((14 ﬂ“’) ............................ and Im ((1 H)‘O) = e

( o L0 7 . 5 y 4

9. If f(2) = ag2® + ayz + ag2® + .. +anz™ and ' is a simple closed contour, then $o f(2)dz =
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Q.2. Questions with Short Answers. (5x4=20)

1. If & a unit vector in the direction of increasing w,, show that

1 6(/7,2h3)
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2. Use the divergence theorem to establish following identities

//l(foz)-“d'S’ - // (fV%+ V£.Vg) dV.
5 “D

here f and g are scalar functions with continuous second partial derivatives..
3. Given Ay = %5‘1jk¢13"’:-7, with BY = — 37" antisymmetric tensor, show that

B™mn — Ernnl:Ak.

’ . . 5 u . 1 \
4. Determine the orcer of the poles of f(z) = M

5. Suppose zp is any constant complex number interior to any simple closed contour C. Show that
" dz 2, n=1 &
J (2= 2)" 0, n is a positive integer # 1
&
Q.3.  Questions with Brief Answers. (5x6=30)

1. Show that
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0 (a+ bcosh)? (a?—l)%'

2. Show that . .
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3. Using Cauchy’s integral formula for derivatives, evaluate

where C'is the circle |z = 1.

4. Evaluate
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Find the spherical coordinate components of the velocity and acceleration of a moving particle. (z =
rcos¢sing, y = psingsiné, z = rcosf)
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