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Answer ALL Questions

€, =8.85x 107" Fm™,
Uy =47 %107 Hm™'.

VxVxd =9 4)-v4

The symbols have their usual meanings.



A parallel plate capacitor has plates of area A4 and a separationd . A dielectric
slab of thickness b and dielectric constant # is placed symmetrically between
the plates. Show that the capacitance of the capacitor is:
kg4
 k(d-b)+b

Where g, is the permittivity of free space.

A parallel plate capacitor has plates, area 0.12m* and a separation of 1.2¢m.
A battery charges the plates to a potential difference of 120¥ and is then
disconnected. A dielectric slab of thickness 4.0mm and dielectric constant

4.8 is then placed symmetrically between the plates. Determine,

i. The capacitance of the capacitor before and after the slab is inserted.
il. The electric field in the space between the plates and in the dielectric.

iii. The potential difference across the plates with the slab in place.

iv. The displacement vector Dand the polarization vector P in the dielectric.

Write down the Maxwell’s equations in free space.
i. Starting from Maxwell’s equations obtain the wave equation for the
Electric field.
ii. Show that the velocity ¢ of an Electromagnetic wave in free space is given
by:
cle i =1
iii. A plane electric wave traveling in vacuum is described by,
E = Bl
Using appropriate Maxwell’s equations find the magnetic field and show

that,

E
Hence show that B, = —%—.
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The symbols have their usual meanings.




