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Answer ALL Questions

1. State and Prove Gauss’s theorem in electrostatics.
Consider a coaxial cylindrical capacitors of inner radius b and
outer radius a respectively as shown in the figure. It has a length [

and consists a total charge distribution Q.

a) Write down a general expression for electric field intensity E in
terms of r. '
b) Write down a general expression for potential difference between

two points along .



c) Hence, find the potential difference between two  coax
cylinders.
.d) Calculate the capacitance between the cylinders.

- e) Find the energy stored in the cylinder.

2. State Biot-Savart law and derive an expression for magnetic fie
produced by a long current carrying wire.
The figure below shows two long parallel current carrying wir

placed at a distance 2a apart.
i AY

a) IfI =1I', show that the B field produced between the wires af
distance x from the origin is:
Uolx
nla® =x?)

Comment on the direction of the field.

b)If I=10A4,]'"=54 and a =0.1m, find the magnitude a
direction of B field at:
i. x=0m
ii. x=02m

i, x=-0Z2m

c¢) Find the positions when x > 0 and x < 0, where the B field is ze

forf =104, 1" =54Aand g =0.1m.



