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Dlp in Engg. (Thlrd Semester)
EXAMINATION, Nov. -Dec:,; 2022

(NITTTR Scheme)

 (Branch : Met.) \
MATERIAL SCIENCE

Time : Three Hours ] | [Maxt‘mum Marks : 70

[Minimum Pass Marks : 25
Note : All questions are compulsory. Answer any fwo
parts from (a), (b), (c) in each question. In case of
any doubt or dispute, English version question
should be treated as final.
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1. (@ Write seven differences between crystalline and
amorphous solids/Non-crystalline solids. 7
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chemical bonding. Explain the following

fi .
Gl Eom chemical ponds in detail : 7 each

types O
@) - Ionic bond

(ii) Covalent bond

(c) Answer the following : 1 each

(i) Write Atomic pac
cell.
(i) Write effective no. of atoms in FCC unit

king factor of a BCC unit

cell.

(iii) Write co-ordination no. of FCC unit cell.

(iv) Write Atomic packing factor of HCP unit’
cell. .

(v) Write two examples of metals having FCC

crystal structure.

(vi) Write two examples of metals having BCC
crystal structure.

(vii) Write co-ordination no. of BCC unit cell.
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(i) FCC Ffre o & gHiked TeA & [
forfag |

iy FCC IfrR W B PSR WS
faRag |

(v) HCP I ¥ & Gifie Ifdn daeR
farfag |

(v) T < argell & am faRag, RFel FCC
foreed T & |
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Define solid solution. Explain Substitutional and
Interstitial solid solution. . 7
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Define alloy. Write five advantages of alloys -over

pure metals. 7
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ry’s rule for substitutional

Explain Hume Rothe
7

solid solution. |
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Write the expression for Gibbs® phasc rule and

explain the following : ' 7

(i) Degree of frecdom

(i) Component

(ii1) Phase
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Draw a neat isomorphous E:mQ vrmmm diagram
and explain various phases in it. e
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Write short notes on any ?6 of the following : 7
(i) Tieline .

(ii) Leverrule

(iii) Non-equilibrium cooling (coring)
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(a) Explain allotropic forms of iron

. 7

el (ITRA) B Tasife wing o |
(b) Explain heating and cooling curve of iron 7

AT @ TferT Td AT A 7 vy
() Draw iron-cementite phase diagram and explain
the following : q

(i) | mBnonma invariant reactions
(ii) Impertant phase present
(iit) ::vonwnﬂ critical temperature
IARA-RM<Ize $E SRIM B TRy W
e =1 e : |
(). TR FRRE Rewm
iy e W B
(i) TR fhfead qwEr
A.mv Draw a neat diagram of Metallurgical microscope
7

and explain its working.
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P.T.0.



= ————

[6] 2038371(033i

(b) Explain various steps  needed in sample

preparation for microscopic examination. 7
TeRIE W & forg T HR w F
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" (©) Write short note;s on the following : | i 7 each
(i). Sulphur prmt SR = |
(1) Phosphorus prmi | | , '
e v i i ﬁm
@ T fie
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Dip. in Engg. (Third Semester)
EXANIINATION Nov.-Dec., 2022
(NITTTR Scheme) |
(Branch .'»Me_tallurgy). :

EXTRACTIVE METALLURGY
Time : Three Hours] .["Maximum Marks : 70
[Mmzmum Pass Marks : 25
Note : Attempt all questlons All questlons carry equal

marks. In case. of any doubt or dlspute the Enghsh |
versmns question should be treated as final.
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1. (a) Describe Unit process and Unit operation in metal
extraction, 7
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(b) Differentiate between pyro metallurgy and frforfe 3 -
hydrometallurgy. 5 ‘ RESREC T e
DIfoTY
qRRY el SR Eggiicesi H IR W
AT | () R b 3 o
or o Gi) 5w ¥ ey e
; (sreran) | _ | . (b) _.uomoavo the different types of leaching methods.
Write the advantages and limitation of Different i .
extraction process. . i 2 Ry 1 R A a7 _
faftT forepdor wfdar & ant sk el forf | | | . m
2. (a) Explain Roasting and its types. ‘ 5 ' - . S (e
; : . ~ Explain the Ion Exchange and Solvent Extraction
(b) Describe the process of matte smelting and o T
Converting in Pyrometallurgy. 7 _ oo
1 . Hicde 7 W W
e eRer o et § T A 9 R W
s BT qoi AT | ey - @

of

4. (a) Define Electrometallurgy and Faraday’s law
7

(c) Explain the importance and __B:m:o: of .. . |
Ellingham UEmBB 5585«8:5@ wied Electrolysis.

.&,—g%ﬁ—_ . | ; .J._ EE m&.@d_. ,

o winning. and

3. (a) Explain the Hydrometallurgy SE_Q . qu , : @ Di fferentiate  between Electr q
following : .
; Electro refining.
(i) Advantages over extraction process - - ffiT ARk m@mﬂ Wﬂﬂw_ﬁ @ 9 IR
(ii) Steps involved in the process 10 A | ‘ B
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5. (a) Describe any mwo methods of the purification of

crude metal. 7
o U T ylgex B %'%‘T al fafdral a1 qof
DI |
(b) Explain u{e Zone refining and Vacuum arc
remelting. " - 7
i ﬁtms'ﬁrrr 3?}? %aa{q em? ﬁﬁfkrr a%r
Wﬂw |
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o)

Explam the followmg reﬁnmg processes
(i) Fire Rcﬁmng ’
(ii) Electroslag Reﬁnihg |
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Dip. in Engg. (Third %mester}
EXAMENATE@N? N@V..—-Be;c., 2022
(NITTTR Scheme)
| (Brjaj;mh : Metallurgy) |
FUEL FURNACE AND REF RACTORIES

Time : Three Haur;s] R {Maxtmum Marks 70
[Mmmum Pass Marks - 25

- Note: Attempt any seven questions.‘ All qucstion carry

equal marks.

1. Compare the Solid, Liquid and Gaseous fuel.

2. Explain the manufacturing process of coke by coke

oven method.
3. Describe the origin of petroleum.

4. Explain the manufacturing process of Producer gas.’

P.T. 0.
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5. Explain the working process of Cupola Furnace.

6. Explain working principle of Regenerators and

Recuperators.

7. Describe manufacturing process, uses and properties of

Fire Clay Refractory. -

8. Explain PCE ahd Permeability té{st' of refraptdfrigs.

270
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Dip. in Engg (Third Semester)

EXAMINATION Nov. -Dec 2022

(NITTTR Seheme)

(Branch : Metallurgy)
MTNERAL PROCESSING

T z'me - T hree Hours] . [ Maximuni Marks 70

[Minimum Pass Marks : 25

Note : Attempt all questions. Attempt any fwo parts from

1.

[(a), (b) and (c)] in each question. In case of any
doubt or ‘dispute, the English version question
should be treated as final.
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(a) leferenuate between mineral and ore. Describe
various physical properties of mineral. 7
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| . . 8)
its of the following ores = 7 (c) ‘What is grinding ? Describe the principl
. : ple and

(b) Writethe Indian depos
Haematite, Bauxite, mn_S_mmﬁu Galena, working of ball mill. ,
Chalcopyrite, Cassiterite; llmenite. . : | T a1 & ? dfa fia & Rigia sk ﬂ&ﬂ:ﬂw
| v . &1 qU BT |

ﬂﬂ@@d%ﬁw%ﬁ%@%@@a

3. (a) Whatis screening process ? What are the factors

%‘_ﬂ\oﬂm\n‘. s | | . % mmmoo.anm performance of screens ? - 7
3 : LA _%gmﬂw.v%%ﬁ.ﬁmﬁﬁﬁm
(c) What are the objectives of mineral processing ? , Y O RS A )
‘be major principle O erations of mineral . ; ! ,
Describe major ¥ e et . . (b) Explain the construction and working of trommel
grocgainE: . screen. | P
%ﬂnﬁﬁﬂsm«mﬁumﬂmv@_w_gnﬁﬁﬂs , ot ®pEL @ e I e vk
& i R e @1 qui @i | i |uEngl | , .
: PR P g £ R ()’ How is classification process different from
2.(a) Whatis comminution ? Ummo:vo <mzo=m aws O 1 _ mQ.mmE:m o s - “Explain _principle an m.
comminution. 7 . b . working of any ore o_mmm_ma_.. s :
ot A | | L , wg@@@%gﬁa%
(b) Explain th i i Jr iy, g .
xplain the construction an working of gyratory : : _ e cipS
crusher. . 7 A 4. (a) What is .:mmm:m process ? Describe the princip
2 : -and mnv:ommon of jigging- g
| | fufifr wifwar @ s 7 fififr @
7
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(b) Explain the principle of operation of froth

ﬂotahon process. : 7
ar e st @ warer @ Rigia o
Eﬂl'?ll T |

(c) Write the principle of elcctrostatlc separa‘uon
Descrlbe electrostatlc separator 7

Rerde W"T &1, Rigi ﬁ»rﬁzm
séa@ﬁ%ﬂu%ammaﬁml '

: »(a) What do you mean by agglomeration ? Descrlbe
objectives of various agglomeration techniques. 7

AN D ST Bl th Er?rﬁ?m b
(b) What is palletising process ? Explam the
mechanism of productlon of pallets A

me%?ﬁﬁﬁ$w?ﬁﬁ
a%mmﬁm| 5

() Describe briquetting and nodulizing précess. 7
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Dip. in Engg (Third Semester)
EXAMINATION Nov.-Dec 2022

(NITTTR Scheme)

~ (Branch : Metallurgy) |
METALLURGICAL THERMODYNAMICS
 ANDKINETICS

. Time : Three HOursl] ¢ [ Maximim Marks 270

- [Minimum Pass Marks : 25

Note : Attempt anyv'ﬁve questions. All “questioné carry
equal marks. | | oy

l. (a) Define the Thermodynamics system and

surrounding and classify the thermodynamics
system, | 7

. (b) Define Intrinsic and Extrinsic properties of
system with example. 4

(c) Define heat capacity and entha}lpy. 3

P.T.O.
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(2] 2038375(038) b) Draw th _
, (b) Draw the Ellingham di i
2. (a) Explain the different types of thermodynamic licati imi mcttodagm 7
application and limitation of the diagram

process with graph. 6 7
(b) Calculate the enthalpy for the oxidation of CO to 6., (8) Detine e ioloming 2,2,3
CO, using the enthalpy of reaction for the , (@) “Molarity
combustion of C to CO (AH = - 221.0kJ) and the . (i) Mole fraction
Q.::m_a for the combustion of C to CO2 (AH= (ifi) Ideal and non-ideal solution
~393.5kJ). 4 (b) State and explain Henry’s law. 3
2C0O(g) + O2(g) — 2C0,(g) AH=? . (c) State and Qﬁ.&: Raoult’s law. 4
C(s) + Oa(g) — CO,(g) AH=-393.5kJ : , 7. (a) Define rate of reaction. What are the factors
. 2C(s) + Ox(g) = 2CO(®) AH=-2210k1 - ‘ | .‘ , mm.oos:m the rate of reaction ? Explain it. 7
(©) State and explain the Kirchhoff's law. 4 o AS ‘Explain the effect of temperajure upon the

“i reaction rate with the help of Arrthenius’ equation.
3. (a) Define Entropy and Gibb’s free n:o_,mw 7 State - _ ‘ ‘ . _ 7

£ and explain second law of Emnso%:ma_om. s ; . : -
\ : 8. (a) érmﬁ is Heat transfer ? Explain the different
: (b) Derive the combined statement of mqmm law wna - ides ofheat canfer in details. 7
" second law of thermodynamics. -

A.S What is Mass transfer 2 Write Fick’s First law of

4. (a). State and explain first law and third law of diffusion. )
. : 2
‘ Henro0yRaTiES: g (c) Define Black and GreY podies.
(b) Derive Gibbs-Helmholtz equation. 7
5. (a) Define Activity. Derive the relation between
270

Gibbs” free energy and equilibrium constant. . 7 2038375(038)




