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Note : Attempt all questions. All questions carry equal marks.
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Q.1.  What is meant by Miller indices of a crystal plane? Show that in a cubic crystal, the
perpendicular distance between the two consecutive lattice plane is given as
a
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Q.2. State the limitations of Einstein’s quantum theory of specific heat. How are these
limitations removed by the Debye Model? Show that at low temperatures, the atomic
specific heat, according to Debye model, Obeys the T3 law. 17/20
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Q.3. Deduce expressions for the concentrations of electrons and holes in an intrinsic
semiconductor. Hence show that in thermal equilibrium, the product of electron and hole

densities i is 1ndependent of Fermi Level. 17/20
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Q.4. Draw the circuit diagram and the a.c. equivalent circuit of a single stage small signal CE
amplifier. Explain its working and obtain expressions for its current gain, voltage gain and

power gain. 17/20
U FCoit Seafiuel CE yaties ol fagd Ry defT a.c. F9ded URUY Wigex $deh! HrifAf
TSI | AAT URT ATH, Alecs] oTH UaH, UTeR a1 o ot geasl i |

Q.5.  What are nano particles? Describe their size and structure. Name four size dependent
properties of nano particles and state their dependence on size.
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