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Section A, B and C are compulsory for all Regular and Private students, Please
follow the instructions, given in each section. Marks distribution for all students
are as shown in question paper. The blind candidates will be given 60 minutes

Time 3 Hours]

extra time.
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g7 ¥ : H‘@ﬁ%‘ Section A : Objective
1 a&a=b=10.73A,c=14.3A,a=u=gn°ermv=1:m°a’:mmﬁ=
(=) Prvama |

(31) wTIC (3) st () Rrvrevams

Ifa=6= 10.73 Ac=1434 a= B=90° and v = 120°, the crystal structure is
(b) Hexagonal (¢} Orthorhombic (d} Trigonal

(a) Cubic
2. uiRRay ks fvew A Na* - Na* g+t %t weadters den @
The co-ordination number of Na* - Na* ions in sodium chloride crystal is
{a) 6 (b) 12 (c) 8 (d) 4.
3. AET-TW I F e 39 dar & ¢ http://www.davvonline.com
(31) Rydio-fegda smat=afiar (7) Rydir afw Ry sl
(8) sfawres T (m)@RaE gl
Vander Waal forces are :
(a) Due to dipole-dipole interaction (b) Dipole induced dipole interactions
(c) Repulsive (d) Short range.
4. = al W &g A vonias Ridre Fem & 7 dar & qw
(a7) 25 %t /9m K (%) 6 3 / a0 G K
(@) 6 5@ / 07 9 K (3) 25 5 / et oM K |
The atomic specific heat of solids at high temperatures is nearly :
(a) 25 Cal /g K (b} 6 Cal / g atom K
(c) 6 J/ g atom K (d) 25 J / kg atom K
5. g -2-: o T Fgarar & :
(%) d=it-gas gy

(3r) aRr-3a @y
(@) - @, (3) Sodsr & & oF 0 74 |

The relation ? a T is called : http://www.davvonline.com
(b) Wiedmann-Drude relation

(a) Lorentz-Drude relation
" (c) Kronig-Penney relation . {d) None of these.

s @l ¥ T Taerliaar & am dar @
(@) 1% sasx (z) 3= |

(=) 18 afe= (7 18#0 N
The permeahility of a diamagnetic substance is :
(c}) Equal to 1 {d) Infinite.

{a) More than 1 (b} Less than 1
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JFRT 8 TR A afwafy AR 15 A ™R Rz wr 0.001 pA sl QR , istance
R Lis 0.001 ph. ‘The res
In o TFET, when the reverse bins gate voltnge is 15 V, gate current is 0
“een gate and source will be () 15000 MSL.
) 1000 Mo (h) 2405 Mgy () 1500 MO
% St vt fon ¥ v AT 1, 1 3 1, W Rrafin o 2 L and Tg are in ratio :
In the common collector mode of a transistor, the current Ig, Iy 1 «
. 15
ALLLER SEN'S N M 1P p @1l:af:(1+H ap B
10. aft B~ 24 @ ot 4 & Tl ey http://"www.davvonline.com
Ifcurrent gain f = 24, the parameter th of transistor will be : @ 0.04
{a) 24 (h) 1.02 (c) 0.98 .

II_WMWﬁmR-CﬁmmmWﬂﬁT%=

k 18
In a phase shift oscillator, the phase shif produced by each R-C networ

() = b) (© % () 2x.
. . odulation means :
12. STt ST ¥, 100% sffeaer & mee © 1o amplitude modulation, 10‘3':';’; 1
_ ( =5 He-
@ f =f_ b) f,=2f ©E, =E, LI

13-@?ﬁﬁmﬂ.lmﬁsﬂtﬁﬁuro.lnm%aﬁmmﬁ‘ﬁ_: _
The structure of a rod of length 0.1 m and radius 0.1 nm is called : @ 0D

(al1 D b 2D ()3D
14 2D-ﬁnﬁma€tmfaaﬁqtmm:

(57) ¥ & 2 () Tgar ¥

(7) sufafsy (3) 3o & Fer 5 wFar |

On increasing the energy, the density of states of nanomaterial of 2 D structure -

(a) Decreases (b) Increases

(c} Remains unchanged (d) Nothing can be said.
15. ﬁ-wﬁmmwmmwﬁaw:ﬂmﬁ :

(31) safafda (@) =1 D R

(7) sgar - (=) 35 & Fer s wwar |

On reducing the size of semi-conductor nanoparticle, its forbidden energy gap :

(a) Remain unchanged (b) Decreases

(¢) Increases hrtp.'.ff'v.'xmzda\-i-'oniine.com (d) Nothing can be said.
Ps 9 : 99 guadyg Section B : Short Answer Regular ox4=20/Private 5x5=25
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The primitive vectors of a lattice are ¢ = 9 ¢ =i+2j and ¢ =9k Find : ( imiti
. e » & =2k, : () the primitive vectors
of the reciprocal lattice and (b) the volume of its unit cell, ?

, I QR
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Write down the main conclusiong of Kru'nig~PEnney model.
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W.ﬂ?ﬁ%:m#ﬂﬁmaﬂrmsﬁurﬁzﬁwml ) .
2 g?:m;rcnh'ﬂtﬂ between the acoustic and optic modes in a diatomic erystal vibrations.
svar OR
it 9T T ® 7w |
What is Hall effect 7 Explain.

3. 300 Kam uwg P-N afRr siiPrr srite # aver vige wra 25 p4 © | 2.0 ¥fitax arar s SEEARY A o w e
¥ R R B gy ghn ? : .
The reverse saturated current in a germanium P-N junction diode at 300 K is 25 pA. How
much potential jg required to obtain 2.0 A current in forward bias ? (log, o 8 = 0.903)

Iar OR

P-N 3% 92 st wef o avr peremza | .
Explain the formation of depletion layer at the P-N junction. http://www.davvonline.com
4. wmﬁzﬂﬁaﬁw%wﬁwﬁﬂmﬁaﬁﬁmﬂmm: ¢; = 0.001 uF T ¢, = 0.01 pF ¥ @ar Fosdt
FATT L=15uH ¢ | T &G : AT A7 gy qar @-wrht e ¥ Ry g & hp T AE |
A colpitts oscillator has the tank circuit with capacitors of capacities c; =0.001 pF and

¢ = 0.01 uF, and a coil of self inductance L = 15 pH. Find the frequency of oscillations and the

value of ")’E of the transistor for self-maintained oscillations.

argar OR
R~Cmmwmﬁ@mm@mwmﬁmﬁﬁm |

Draw the frequency response curve of a R-C coupled amplifier and explain it.

5. ﬁmwﬁaﬁaﬁf&%ww | ﬁ:ﬁﬁﬁ%wﬁwﬁﬁq_l
Name two method of Synthesis of nano-particles. How do they differ ?
argar OR '
ﬁwﬁwmﬁm%ﬂmw*mﬁ | F 7
Nano materials are more useful than the materials in bulk. Why ? '
% & : 1 Fadw Section C : Long Answer Regular 5x10=50/Private 5x12=60
1. %ﬁ%&ﬂw%ﬁmwﬁmwmﬁ%?%ﬁ%w%mﬁﬁmwaﬁ%m

#m,@dwsz{Ti\W% I

What do you understand by the Miller indices of a crystal plane ? Show that in g cubic crystal,
the perpendicular distance between the two consecutive lattice planes is given as ; .

d =____a————.
nkl 1fn2+k2+ 32

Wﬂﬁ%wwﬁﬁwmaﬁﬁmwﬁm%éﬁwmw-mw#mﬁﬁm
Classify the solids on the basis of binding force in.them and deduce an expression for the
Vander Waals force between the two atoms. http://Awww.davvonline.com

2. GO A g Sl B S gam dar @ 7 AR | sﬁﬂrﬁﬂ%ﬂﬁawwnﬁr%wm
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How is magnetic moment developed in an atom ? Explain. Obtain expressions for the magnetic
moment due to orbital and spin motions of electron,

Wﬁwﬁﬁzwmw%?mﬁmmsﬁﬁﬂﬁa#ﬁq | SEht S F1 See Fifvm |
What is Dulong and Petit’s law ? Deduce it from the classica] theory. State its limitations.
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Write short notes on ;

) Rectifieation,

b Solar Cell. .

te) Output “-h_""ﬂl‘h‘l‘islic of trangistor in OR mode

W) Characteristic constant of JFET and their l’t\h\‘;im\:lhip. http://www.davvonline.com

Pl RV & o s N | A I A-Gulied A ymea QW .

What do you mean by A-parameters of a transistor
voltage gain and input impedance in torms of A pa

N OR

T Obtain expresaions for the cuvront gaam,
metore in CE waodwe,

SRRy TIGE & T w anwd B 2 anghy sitge e b R toe i Didng s st Qg A e
fRT |
modulation ? Deduce an oxproagion e the frequeney modulntoed

What is meant by frequency
wave and explain itz frequency spectrum,

5. Redard = § ? e |
What is Lithography ? Explain it. http://www.davvonline.com

st OR
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Differentiate between the bulk and nano materials.
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