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(Answer five questions)

1. (a) A covariant tensor has components xz, 2y-z2, xy
in rectangular coordinates. Find its components
in spherical polar coordinates. 5+5=10

(b) If (ds)2 = (dr)2 + r2 (d)2 + r2 sin2 (d)2, then find

the values of [22, 1] , ൤
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symbols have their usual meanings.
Or

2. (a) Prove that 5+5=10
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(b) Find the analytic function f(z) = u (r, ) + i v (r, )
so that
u (r, ) = r cos - r2 cos 2 + 1

3. Calculate the self inductance of a solenoid 10
Or

4. Calculate the mutual inductance between two co-
axial parallel circular loops. 10

5. Describe the Langerin’s theory of paramagnetism.
10

Or
6. (a) Show that in case of paramagnetic materials,

susceptibility at high temperature leads to Curie
law. 5+5=10

(b) Describe the process of cooling by adiabetic
demagnetism.

7. (a) Evaluate the dimension of poynting vector (s⃑o ).
Hence describe the physical meaning of the

surface integral න s⃑o. ds⃑ .

(b) Establish the following relation between poynting
vector (s⃑o ), electric field (⃑  Eሬሬ⃑ ) and magnetic field
strength (Hሬሬ⃑  ) : 3+7=10

(s⃑o) =  
1

𝑧
 〈Eሬሬ⃑ ∗ x Hሬሬ⃑ 〉 =  

1

2
 〈Eሬሬ⃑   x Hሬሬ⃑ ∗〉 

symbols have their usual meanings.
Or

8. If  Bሬሬ⃑ , Eሬሬ⃑   are in same phase, establish the following
relation between energy density (u

0
) and -m field

parameters as

〈𝑢0〉 =
1

4
 Re [ED∗ + BH∗] 

symbols have their usual meanings. 10

9. (a) Show that current flowing through an inductor
always leads the supply voltage by 900.

3+7=10

(b) For a series LCR circuit, evaluate the condition
for maximum voltage across inductor.

Or
10. (a) Show that voltage across the capacitor always lags

the supply current by 900. 3+7=10

(b) For a series LCR circuit, evaluate the condition
for maximum voltage across capacitor.
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