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I. State and prove Gauss's theorem in electrostatics.
(a) Two concentric thin metallic shells of radii R, and R,, where R, < R, bear charges
q,and g, respectively. Using Gauss's law find:
i. The electric field intensity at radius r < R,
ii. The electric ﬁcid intensity at radius r between R and R,
iii. The electric field intensity at radius r > R,

(b) What will be the corresponding results if the two hollow conducting spheres carry

equal and opposite charges?

2. State Ampere’s Circuital Law.

Two very thin concentric hollow conducting cylinders with radii a and 3a carry uniformly
distributed currents in opposite directions. 'I‘hé magnitude of the current through the inner
cylinder with radius a is I, the magnitude of the current through the outer cylinder with
radius 3a is 31
Find the magnetic field at a distance r from the axis of symmetry in the regions:

i. inside the inner cylinder

ii. between the two cylinder, and

iii.outside the outer cylinder
Sketch the two cylinders indicating the direction of the currents chosen by you. Also

indicate the direction of the associated magnetic fields you found in the three regions.



