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Q.1. Solve the following: (6x5=30)

1. With &; a unit vector in the direction of increasing u,, show that
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2. Show that r = p&, + z&,. Working entirely in circular cylinderical coordinates also prove that V.r = 3
and V xr =0. (Note: z = pcos¢, y = psing, z = z)
3. Given Ag = }ei;xB", with B = —B%*, antisymmetric tensor, show that
B™" — m“"Ak.

4. Show that

1 m=-n-—1 2
3mi J z dz, m and n integers

(with the contour encircling the origin once counterclockwise) is a representation of the Kronecker é,n.
5. Evaluate

Z
f{z—2ﬂ=‘ 2%+ gdz,
by using Cauchy’s integral formula.
6. Use the divergence theorem to establish Green’s identity

/ / (fVg)ndS = f f f (FV%9+ V1. Vg)dV,
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here f and g are scalar functions with continuous second partial derivatives.

Q.2. Solve the following. (5x6=30)

1. Evaluate the Cauchy principal value of

+00 dr
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2. The derivative of the second-order tensor T with respect to the coordinate u*, find an expression for

the covariant derivative T'J of its contravariant components.

3. Calculate the elements g;; of the metric tensor for spherical polar coordinate. Also calculate the T
for spherical polar coordinates. (Note: z = rcos¢sinf, y = psin@sin @, z = rcosf)

4. Use the Cauchy’s residue theorem to evaluate

tan z
f dz.
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5. Find the spherical coordinate components of the velocity and acceleration of a moving particle. (z =
rcos¢sind, y = psingsinb, z = rcosb)




