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Please answer according (o the order of the questions. There are 3 (three) questions. Answer all 3
(three) questions. The symbols have their usual meanings. Programmable calculators are not

allowed. Marks of each question and corresponding CO and PO are written in the brackets at right
side.

L.a) Explain why Rutherford used the gold foil in the u-panicle scatering ()
experiment of discovering the existence positive charges (nucleus) at the ﬁ—g::
center of an atom.

b) Describe the modem and established model of an atom and explain why only  (10+3)
the outermost electrons of an atom usually participate in bonding to form the  (C02)
molecules/compounds. Distinguish between different ty pes of bonding in terms P02
of forces between particles. states of the matter. electrical conductivity and
‘melting and boiling points.

©) The transition of electrons between two energy levels emits photons at the ©5)
middle of the visible range (532 nm). Calculate the energy (in ef) of the ‘"‘,gt:
emitted photons (in case you need the value of Planck’s constant,
h=6626 <1051

2.2) Wite down the major success and drawbacks of classical free electron theory
for metals.

b Following the quantum model show that electronic energy can have only the

i
discrete values given by. £, where, the symbols have their usual
8mL*

o (alwla\: the probability of an electron occupying an energy level of 0.05 e!” ©3)

bove and below the Fermi level at 500 K. Igg{:

3.a) Explain the origin of energy bands in solids: hence define the valence band ~_ (5)
and conduction band for them. ‘,32: |

b Find out the expression of carrier concentrations in semiconductors and show  (15)
that for an intrinsic semiconductor. the position of the Fermi level is at the (€O
middle of the bottom of conduction band and top of valence band at absolute P02

<,
zero temperature, ie. E. T Here. symbols have their usual
meanin,
o The u)ndughr\g behavior of a p-n junction can be quantified by an equation, ©5)
(co3)
(#o2)

derived by William Shockley. [llustrate the /-} curve

according to this equation and also show the variation of reverse saturation
current as a function of F*for different temperatures.




