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Please ansversccordin L the orde of the questions Thet are 4 (our) questons. Answer all 4
mbols have their ‘mear
Marksof cach queston nd coresponding CO and PO o writen i the rackts st right side,

1.2) Describe briefly the ionic, covalent, metallic, and van der Waals bonds. Give — (75)

examples of materials for each of these bonding types. g;;
) () Demonstae that the expression forth encrgy leves o the hydrogen stom
using Bohr atomic model can be expressed by £, = — [m (=) ]—fom = @
=to. (CO2)
1,2,3,4,....., wherem s e s (ruzi
charge, € is the permittivity of free spm the reduced Planck constant and
the characteristic size of the atom is given by the Bohr radius @ = =4 ~
05x107m
(ii) Discuss that the reciprocal wavelength for the transition in a hydrogen
atom from 3 lowe cnergy eve 0 a higher enrgy leve can be demonsirated
sl (", 7)» where the symbols have their usual meanings.
€) The energy of the n'* state of hydrogen atom is expressed as ~=~. The energy .
asociated with  ranstion between ; = 3 sate and m, = z saeis (©03)
Eny = En, = AE = 136 (% (P02)
Calculate the energy required for the transition fmm n, = 3state to the n, =
state and determine the frequency of photon that causes an electron to make
this transition.
2.a) State the postulates and success of the Drude and Lorentz classical free electron (1)
theory. ol
o1
b) Demonstrate the expression for the current density J of a metal under the
application of an electric field E using the classical free electron gas theory.  (15)

Hence, estimate that the electrical conductivity o of a metal can be expressed as  (02)

neta

where e is the clectronic charge, 7 s the number of electrons per unit volume,
Ais the mean free path of the electrons, m is the electron mass, ks is the
Boltzmann constant, and 7'is the absolute temperature.



(i) Determine the Miller indices of a plane that intercepis the x-axis at @, the y-
axis at 3a, and the z-axis at 4a.

(i) Compute the charge carrier relaxation time, at room femperature, in n-
type silicon specimen for which the elecirical conductivity is 500 0~1m~!
and the concentration of donor impurities is 1 X 1022 m™. You may assume
the effective mass of an electron to be 0.5 m,.

Describe the techniques of producing the coherent sources of light by the
division of wavefront and division of amplitude. Give examples for both cases.

Demonstrate Young’s double slit interference experiment and express that the
separation between two consective brightor dark fringes will be § = 22 where
the symbols have their usual meanings

Young’s experiment is performed with blue-green light of wavelength 500 nm.
‘The slits are 1.20 mm apart, and the viewing screen is 5.40 m from the slits.
Determine the separation between the bright fringes near the center of the
interference pattern.

Describe the formation of circular fringes and, explain why the central spot is
dark in Newton’s rings interference experiment.

Demousrue Newton'sringnteeace expesivnt sndexpien it he
. how the of a liquid can be
determined using this experiment.

A Newton's rings apparatus is arranged such that the radii of the nf* and

(n + 20)™ bright rings are found to be 0.162 and 0.368 cm, respectively,
u,.ng 545 nm light. Calculate the radius of curvature of the lower surface of
the l



