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SECOND SEMESTER

PH 207 ELECTRICITY AND MAGNETISM . II

Answer ALL Questions. Time: 0l hour

01. A dielectric slab ofthickness a and dielectric constant K is placed sl,rnmetrically between
the plates of a parallel plate capacitor of area I and a separation 6. Show that the
capacitance ofthe capacitor is

c = KtoA
K(b - a)

where ro is the permittivity offree space.

A parallel plate capacitor has prates area 0.r2 m'and a separation of 1.2 crn, A battery
charges the capacitor to a potential difference of 120 v and is then discomected. A dielectric
slab ofthickness 4.0 mm and dielectric constant 4.S is then placed slmnet cally between the
plates. Deiermine

(i) Capacitance ofthe capacitor before and after the slab is inseted
(ii) 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 , and the polarjzation vector p in the dielectric.

Assurne co - 9.0r I0-r) Fn .

02. Write down Maxwell's equation in free space with permittivity ,0 and permeabilityl0.

Stadng from Maxwell's equation obtain the wave equation for Elect c field in frec space

and show that the velocity ofthe Electromagnetic wave is given by

1



)I an Electromag[etic wave i4 free space of the form

E1z'r1= goatr^'x't

B(z't) = Boet(d-K4

(i) Find tLe relation between 1{ and a)

(iD Find the relation between 4 and4.

You may assume the follo$/i[g v€ctor equation

i"i,7=i.4i.7';-v'7,
The s)rynbols have thet usual meanings.


