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Q1) a) Explain why behaviour of one element is different from others in terms of physical and chemical properties.

b) Differentiate between electrovalent and covalent bonding with example.

c) With the help of a neat diagram explain Unit Cell.
[2 × 5 = 10]

Q2) a) Define Close-packed structures. What is the use of Miller Indices in a lattice?

b) Bravais lattice consists of _________ space lattices.

c) What is the need for study of crystal structure of metals? Explain.
[2 × 5 = 10]

Q3) a) List any six methods of steel making.

b) Write the composition, properties and uses of Duralumin.

c) Define the following :

i) Brittleness

ii) Impact strength

iii) Fatigue

iv) Creep
[2 × 5 = 10]

Q4) a) What are Alloy steels? How are alloy steels classified?

b) What is the effect of heat treatment of metal? Explain all in detail.

c) What are the major constituents of the following :

i) Gun metal

ii) Nichrome

iii) Constantan alloy

iv) Composite materials
[2 × 5 = 10]

Q5) a) What are the Ceramic materials? What are their applications in electrical, mechanical materials?

b) Explain composite materials, their uses and various applications.

c) What are the three (3) optical properties of any materials.
[2 × 5 = 10]

Time : 2:30 Hours] [Maximum Marks : 50
[Minimum Marks : 17

NOTES :
i) Attempt all questions. Attempt only two parts of each question.
ii) Students are advised to specially check the Numerical Data of question paper in both versions. If there is any

difference in Hindi Translation of any question, the students should answer the question according to the English
version.

iii) Use of Pager and Mobile Phone by the students is not allowed.

MATERIAL SCIENCE

(P.T.O.)



2273

F - 4783 2

({hÝXr AZwdmX)({hÝXr AZwdmX)({hÝXr AZwdmX)({hÝXr AZwdmX)({hÝXr AZwdmX)

ZmoQ> :Zm oQ > :Zm oQ > :Zm oQ > :Zm oQ > : g^r àíZm| Ho$ CÎma Xr{OE& àË¶oH$ àíZ Ho$ {H$Ýht Xmo ^mJ H$m CÎma X|&

à.à.à.à.à.1) A) ñnï> H$a| {H$ EH$ VËd H$m ì¶dhma ^m¡{VH$ Am¡a amgm¶{ZH$ JwUm| Ho$ g§X^© ‘| Xÿgao go {^Þ ³¶m| h¢?

~) CXmhaU Ho$ gmW electrovalent Am¡a covalent bonding Ho$ ~rM A§Va H$a|&

g) EH$ gm’$ {MÌ H$s ghm¶Vm go ¶w{ZQ> gob (Cell) H$mo g‘PmB¶o&
[2 × 5 = 10]

à.à.à.à.à.2) A) ³bmoO-n¡³S> g§aMZmAm| H$mo n[a^m{fV H$a|& Miller Indices H$m Cn¶moJ lattice ‘| H¡$go hmoVm h¡&

~) Bravais lattice ‘| _________ space lattice hmoVo h¢&

g) YmVwAm| Ho$ {H«$ñQ>b g§aMZm Ho$ AÜ¶¶Z H$s ³¶m Amdí¶H$Vm h¢? ì¶m»¶m H$s{OE&
[2 × 5 = 10]

à.à.à.à.à.3) A) ñQ>rb ~ZmZo H$s H$moB© N>h (6) {d{Y¶m| H$s gyMr X|&

~) Composition (aMZm), JwU VWm Cn¶mo{JVm ~VmE§ S>çyambw{‘Z (Duralumin) H$s&

g) {ZåZ{b{IV H$mo n[a^m{fV H$a|&

i) ^§JwaVm (Brittleness)

ii) à^md e{³V (Impact strength)

iii) Fatigue

iv) Creep
[2 × 5 = 10]

à.à.à.à.à.4) A) {‘lYmVw BñnmV ³¶m h¡? {‘lYmVw steel H¡$go dJuH¥$V {H$¶m OmVm h¡?

~) Vmn CnMma H$m à^md YmVw na ³¶m hmoVm h¢? g^r H$mo {dñVma go g‘PmE§&

g) à‘wI constituents {ZåZ{b{IV Ho$ ³¶m h¡ …

i) JZ ‘oQ>b

ii) ZmBH«$mo‘

iii) {‘lYmVw Constantan

iv) Composite gm‘J«r (materials)
[2 × 5 = 10]

à.à.à.à.à.5) A) {gao{‘H$ gm‘J«r ³¶m h¡? {dÚwV, ¶m§{ÌH$ gm‘J«r ‘| CZHo$ ³¶m AZwà¶moJ h¡&

~) composite material Ho$ ³¶m Cn¶moJ h¡ VWm {d{^Þ AZwà¶moJm| H$s ì¶m»¶m H$a|&

g) Am°pßQ>H$b JwU {H$gr ^r material ³¶m hmoVo h¡? {H$Ýht VrZ (3) JwUmo| H$mo ~VmE§&

[2 × 5 = 10]
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