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PHYSICS
Paper - I

Solid State Physics Devices
Time : Three Hours

Maximum Marks : 85 (For Regular Students) Minimum Pass Marks : 29
Maximum Marks : 100 (For Private Students) Minimum Pass Marks : 34

Note : Attempt all questions. All questions carry equal marks.
ZmoQ> … g^r àíZ hb H$s{OE& g^r àíZm| Ho$ A§H$ g‘mZ h¢&

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
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{H$gr {H«$ñQ>b Vb Ho$ {‘ba gyMH$ go ³¶m A{^à¶m h¢? {gÕ H$s{O¶o {H$ KZmH$ma {H«$ñQ>b ‘| Xmo H«${‘H$

OmbH$ Vbm| Ho$ ~rM H$mo bå~dV² Xÿar 
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Q.2. State the limitations of Einstein’s quantum theory of specific heat. How are these
limitations removed by the Debye Model? Show that at low temperatures, the atomic
specific heat, according to Debye model, Obeys the T3 law. 17/20
{d{eï> D$î‘m Ho$ AmBÝñQ>rZ ¹$mÝQ>‘ {gÕmÝV H$s H${‘¶m| ~VmB¶o& BZ H${‘¶m| H$mo {S>~mB© ‘m°S>b Ûmam {H$g
àH$ma {ZamH$aU {H$¶m J¶m? {gÕ H$s{O¶o {H$ {ZåZ Vmn na {S>~mB© ‘m°S>b Ûmam na‘mpÊdH$ {d{eï> D$î‘m,
T3 {Z¶‘ H$m nmbZ H$aVr h¡&

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 is independent of Fermi Level. 17/20
AmÝVa AÕ©MmbH$ ‘| Bb¡³Q´>moZm| VWm hmobm| H$s gmÝÐVm Ho$ {b¶o ì¶§OH$ ì¶wËnÞ H$s{O¶o VWm {gÕ H$s{O¶o
{H$ D$î‘r¶ gÝVwbZ ‘| Bb¡³Q´>moZ KZËd VWm hmob KZËd H$m JwUZKÊQ> ’$‘u ñVa na {Z ©̂a Zrh§ H$aVm h¢&

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

EH$ ñQ>oOr Aën{g¾b CE àdY©H$ H$m {dÚwV n[anW VWm a.c. g‘Vwë¶ n[anW ItMH$a BgH$s H$m¶©{d{Y
g‘PmB¶o& VWm Ymam bm^, dmoëQ>oO bm^ Ed‘² nmda bm^ Ho$ ì¶§OH$ ì¶wËnÞ H$s{O¶o&

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.

Z¡Zmo H$U ³¶m h¢? BZHo$ AmH$ma Ed‘² g§aMZm H$m dU©Z H$s{O¶o& Z¡Zmo H$U Ho$ AmH$ma na {Z^©a Mma JwUm|
Ho$ Zm‘ {b{I¶o VWm CZH$s AmH$ma na {Z^©aVm g‘PmB¶o&
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