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Q.1 Choose correct option to answer the question f10]
(1) The number of atoms present in Unit Cell of HCP structure is
@ 1 ' (b) 2 {c) 4 (d) 6
(2 The Unit Cell having more than one lattice point is called
(a) Non-priniitive cell (b) Atomic packing factor (¢} Primitive cell (d) None of the above
(3) The Co-ordination number of FCC lattice is ‘
(a)8 - (by2 {c) 12 {d)4
(4)  The Potential energy of the molecule at the equilibﬁium spacing between two atom is
{a) Minimum (b} unity {c) zero (d) infinite
(5) At equilibrium separation r = r the force F = dU(r)/dr is .
- (a) zero {(b) Double {c) half {d) infinite
(6)  Energy of Phonon is
(a) bV (o) h*f (M (Yhv
%) The dipole moment per unit volume is known as
(a) Permittivity (b) Permeability (c) Polatization (d) Diglectric constant
(8) _is a natural Polyrer :
(a) Plastic (b) Polyester (c) Cotton {d) Elastomer
(9  If one of the fydrogen atom in polyethylene are replaced by CHs, the resulting polymer is
called
{a) Polyviny! Chloride (b) Polypropylene  (¢) Polytetrafluoroethylene (d) Polycarbonate
(10)  All bonds are singles bond ina hydrocarbon.
(a) Saturated  (b) Unsaturated {¢c) radicactive  (d) reactive
Q.2 Autviver Lriefly the fellowing questions (Attempt any Ten) j20]
) Show the (1 1 0)and (1 00) pfanes in the cubic crystals.
(2)  Define: (i) lattice and (i) Unit cell.
(3) What is nearest neighbor distance? Calculate nearest neighbor distance for SC lattice.
(4) Give cominon features of materials having metailic bond.
(5) Show the variation of Potential energy with inter-atomic spacing graphicatly.
{6} Define Primary bond and Secondary bond.
N Write down assumptions mode in deriving expression for thermal conductivity doe to electrons.
(8)  Give any two failures of Dulong-Petit’s law.
9 Define electric dipole and electric dipole moment.
(10)  What are thermoplastic and thermosetting polymers?
(11)  What is Vulcanization?
(12)  Define molecular weight for potymers.
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Discuss Seven Crystal systems based on lattice parameters, in detail.
Define APF, Also prove that the APF for ECC structure is 0.74.

OR
What are symmetry and symmetry operations? Explain various symmetry operations
in detail.
Give a detailed note on Miiler indices.

Calculate the lattice energy of lonic crystals.
Discuss hydrogen bond.

OR
For the NaCl structure, obtain (i) Madelung constant and (i 1) an expression for
cohesive encrgy.
Which elements of periodic table have covalent bond? Give common features
of materials having covalent bond.

Obtain Einstein’s formula of specific heat of solids. Show that at
higher temperature it reduces to Dulong-Petii law,

OR

Write down Scattering mechanisms responsible for thermal resistance of solids
And discuss phonon-phonon interaction including novmal (N} process and
Umklapp (U) process. What is the effect of scattering of photons by boundary
of a speclmen or grains on the thermal conductivity of solids?

Discuss classitication of Polymers based on molecutar chatacteristics.
Write & note on fibers,

OR

Discuss molecular structures in detail
Define following terms: (i) Impact strength (ii) Fatigue (iii} Tear strength
(iv) Hardness.
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Q1 T2 wein e Rsed d o . (eds weirdl @ 9) [10)
(1) HCP vitneart otss danl e el dval fedl ?
a @l 2 © & @ 6
2) s AlRu Big sl a4 Al (g, Gad Agu ad g 88 8?2
(2) -M-Bafdle 44 (b) waradly AL vaaa (o) Dlda da (d) Guzaidl @5 w1l
(3) FCCaR d si-»idldan oy 32l 1
@8 2 @© 12 @ 4
@) 8wy a2 angdla vidr wuan 19l Rufaged __©.
(a)agan  (b) % {c) g {dy wid
(5)  umglad a1 =To wd, o F=dU(ide 8
(@) un ()owg () wy (d) i
6)  ardd b sedl
@V by W ) Af (@hv
() WR e G-ga s Y W87 __
(@) whadd () whekldd () glloiar,  (d) st SAs8s wiais
& saadl Widbi 8.
(@) wedls (b)) iR ©) 3  (d)Saxdw
©) % ddSaadad AS 2w usd CHs 3ot 4 wll dard g 58 6 7
(a) BAR-Sa salBs () Adiugdn () Widigedid dard (d) Wdlswtiz
(10) ol wi wa ol Aseeld i 8. '
(2) i~ (Saturated ) (b) Wi (Unsaturated ) (o) Wl (d) Rutsdld (Reactive)
Q2 A6um £a wadl dsul ezl (B350 2 AR ) (20]
(1)t aRAd (L10)%A(10 0) wuad cald,
@) el 5 : (1) dlea w2 WPz dd
(3)  esul 18 Wl ¥R »izd 9 1 waLas (3C) Alu W sui s Wil war gl
(@) tdid el ey anal v,
(5)  wiar wemadiy ¥R o3 vpaidl Bl God el Ad euldl
(6)  vualhs vig i sl oify canaelid 520
N SR srdl iy gl warid adl framul 4.
@  wdb-tded ( Dulong-Petit’s ) Aua 4 gt 2ul,
© RyfaB-ga wd g flu B-ga usma apagala 52,
(10)  alwdls i widd ddwd g 8 !
(11)  addruddan (Vulcanization } #2d 4 ?
(12)  ida we Wasyar 452 el 53 (PTO)
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AR wael Gur waln wd %04 daidl Gaani 3.

APF ewvaifie 42 4 Mat B 53 FCC witanq w2 APF § weu 0.74 Qlu .

AR A AR 2n3eed f 8 7 gar-ogn ARG wiudeed Gaual anandl,

R 208 Gy Rad g wl,

AilMs w2l Als Gof g,
Wil off 4all, .
OR A P
NaCl sieuen w2 (1) 4360 waais wd (2) walba Qof ( Cohesive energy ) wi
unydl dadl, : S

A ghzsdt sur deal Ndd-2 64 4d O ? Hdde o{€ @Rl well-l urvy
ailBlsnivd v,

il REne Gt w2l el yfia dud sl 3 G v A sydlo-942
[awal wRedt 6, : '

OR

it anlle miads 02 ez Wil 4fbad qul 21 wagey (Nemial_ J(N)
wlbu dyr Gusen (Umklapp ) (U) B weiadl $l11-6104 2ty wal,
Al Al yassal Guz sl 3 gl Rag sz adl Sl ulbel vt g 6§ ?

ugflou anilsaiod sl Udmdl] wlsen 2l
SR BuR Wiy avil, '
OR
(Aoud gl ojaal aal,
(4 vy el el 3,
(1) wasmw aBa ( Impact strength) (2}  d (Fatigue)
() deawll andl (Tearstrength) (4)  wMd wy (Hardness )
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