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Q1. Attempt any flve                                                                                                               (3 x 5=15)

(a)        What is meant by the density of electronic st;tes in a physical system?
(b)        What are the main factors that influence the mobility of charge carriers in a

semiconductor?
(c)        Distinguish between hard and soft magnetic materials.
(d)        Determine the dielectric constant ifa capacitor with plate area o.577i2, plate

separation lmm, and charge 10-6C is charged to 50V.
(e)        What is meant by grain growth during sintering?
(I)         Describe the role ofsubstrate temperature in thin film growth.

Q2.  (a)  Explain  the  working  principle  of piezoelectric  transducers.  Discuss  how  they  are
utilized in micropositioners and actuators, highlighting their advantages and limitations?   (7)

(b)Apyroelectricsensorofsurfacearea1c"2andthickness1mmhasapyroelectriccoefficient
1.5x|O-8C/;%2K.Calculatethechargegeneratedwhenthetemperaturechangest)y30K.

(5)
(c). Explain Femi Level in semiconductors.

epitaxial layers?

(3)
Q3. (a) Compare thermoplastic and thermosetting polymers in terms of structure, synthesis,
and recyclability with reference to examples such as pvc and epoxy resins.                             (8)

(b)Discussthechalacteristicsandmoleculararrangementofthenematicandsmecticphases
of liquid crystals. How do they differ?                                                                                                (7)

Q4.  (a) Describe the molecular architecture of fullerenes, with an emphasis on C6o. Explain
.how  the  specific  arrangement  of carbon  atoms  contributes  to  the  molecule's  exceptional
stability and distinctive physical and chemical properties?                                                            (7)

(b) Describe the process of Molecular Beam Epitaxy (MBE) with the help of a neat diagram.
How  do  ultra-high  vacuum  conditions  and  beam  flux  control  influence  the  qualfty  of the
___=1__    _,        ,      ,

(8)
Q5.(a)Explainthechemicalstructureandcuringprocessofepoxyresin.Howdocross-linking
reactions influence its thermal and mechanical properties?                                                         (8)

(b) Explain the structure and unique properties of graphene. With the help of a neat diagram,
describe  its  energy  band  structure  and  discuss  how  it  differs  from  that  of  conventional
semiconductors.

(7)


