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Dip. in Engg. (Third Semester)
EXANIINATION Nov,-Dec., 2021

(Scheme NITTTR)

(Branch : Metallurgy)
MATERIAL SCIENCE
Time : Three Hours ] [ Maximum Marks : 70
‘ [Minimum Pass Marks : 25

Note : All questions are compulsory, unléess mentioned
otherwise. In case of any doubt or dispute, English
version question should be treated as final.
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1. (a) Define unit cell. Draw the unit cell of S. C,,
B.C.C,F.C. C.and H. C. P. structure. Give one

. example of each unit cell and calculate the
packing efficiency of B.C. C. | 8
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Write the difference between crystalline- and |
ve rwo examples of each |
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amorphous solid and gi
crystalline and amorphous solid.
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or
(erere)

Discuss the theory of atomic bonding. Explain the .

various types of bond form in solids.
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Define solid solution. Explain the types of solid
solution. 7
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Explain the Electric Properties of materials. 7
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Or
(ereren)
State Home-Rothery’s rule for the formation of

solid solution.
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Draw Isomorphous diagram, and with the help of
this diagram, explain Tie Line and Lever Rule. 10
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Describe the Gibb’s Phase Rule. Explain the

important terms associated with Gibbs Phase
Rule. . 8
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Or

(3reram)

UB? the Phase diagram of two metals which
show complete solubility in liquid state and

'partial solubility in solid state.
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4. (a) Draw neat and labelled diagram of cooling curve
for pure iron mentioning critical temperature. 7
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(b) Draw and explain iron-cementite diagram. 7 .
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5. What is the difference between macro and micro
examination ? Describe . various steps of samplé
preparation for microscopic examination. 10
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Or
(roren)

Explain the working principle of metallurgical
microscope with neat and labelled diagram.
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Dip. in Engg. (Third Semester)
EXAMINATION, Nov.-Dec., 2023
(Scheme : NITTTR)

(Branch : Metallurgy)
EXTRACTIVE METALLURGY
Time : Three Hours ] '[ Maximum Marks : 70
| - [Minimum Pass Marks : 25
Note : Attempt all questions. In case of any doubt or

dispute, the English versions' question should be
- treated as final.
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- 1. (a) Describe unit process and umt operation in metal

extraction. 7
grg =y 4 gorg ;rﬁrfmaﬁv gy AATe Pl
gl IR | -
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() Differentiate ~ between pyrometallurgy sa
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, Or
. (srre)
‘Write the advantages and limitations of different

extraction processes.
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2. (a) Explain Roasting and its types. 5
ARCT 3R IS FPRI Pl AHNY |

(b) Describe the process of matte smelting and

converting in Pyrometallurgy. 7
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(c) Explain the importance and limitation of
Ellingham diagram in Pyrometallurgy. 4
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@ Explain  the 3&030&::@% under the
mo__oimsm“ 7

i
@ Advantages over extraction process

(i) Steps involved in the process

(b)
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Describe mro different types of leaching methods.

7

ferer @ faft=t fiftei &1 o it
Or
(sroran)
Explain the Ion Exchange and Solvent Extraction

process.

-(3)

(b)

Define Electrometallurgy and Faraday’s law of
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Electrowinning  and

Differentiate  between
7

Electrorefining. .

ERIEN
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'5. (a) Describe any two methods of the purification of

crude metal. 7

pel urg & gleaw @ e @ R @
Ui DI |

(b) Explain the’ Zone refining and Vacuum arc

remelting. - 7
NG| ﬁ‘tﬂgﬁﬂ 3R a?ng 31126 ﬁﬁﬁm Pl
HHEATY |

Or

(ereren)

Explain the following r'e‘ﬁning processes :
- (i} Fire Reﬁning A |
(i1) Electroslag Refining

ﬁwﬁvﬁ%qﬁsﬁuﬂmaﬁaﬁwﬁﬁq:
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Dip. in Engg. (Third Semester)
EXAMINATION, Nov.-Dec., 2023
(Schéme : NITTTR)

“(Branch : Metallurgy)
FUEL, FURNACE AND REFRACTORIES |

Time : Three Hours ] [Maxihzum Marks : 70
[Minimum Pass Marks : 25

Note : Attempt any fen questions. All questions carry

7 marks each.

1. Explain the manufacturing of coke by beehive coke

oven. How is byproduct recovered in this process ?

2. Explain the Proximate and Ultimate analysis of coal.

3. Explaiﬁ in detail the physical and mechanical

properties of the metallurgical coke.

- 4. Write the advantages and disadvantéges of liquid fuel,

P.T.0.



[2]
5. Explain the fractional distillation of crude oil with N

diagram.

6. Write the composition, manufacturing and properties ‘

of water gas.

7. Draw the blast furnace. Explain the different parts of

blast furnace.

8. How is the waste heat recovered from furnace ?

Explain the working principle of regenerator.
9. Explain the different properties of the refractories.

10. Write the Manufacturing process, prop'c__rties and uses

of fire clay.

11. Explain the Pyrometric Cone Equivaler:;t (PCE) test in
detail.

12. Write the criteria of refractory selection. What are the

different refractories used in blast fumacéa ?

© 2038373(038) | 250
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Dlp in Engg (Third Semester)
EXAMINATION Nov.-Dec., 2023

(Scheme : NITTTR)

(Branch : Metallu rgy)
MINERAL PROCESSING

Time : Three Hours] e [ Maximum 'Marks..f 70
[Minimum Pass Marks : 25

‘Note : Attempt all queStiOns. Attempt any two parts from
each question. In case of any doubt or dispute, the
English version question should be treated as final.
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1. (a) Differentiate between mineral and ore. Describe
various physical properties of mineral. 7
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(b) Write the Indian deposits of the following ores : 7
Haematite, Bauxite, mv:»_naa, Qm_o:m,,
Chalcopyrite, Cassiterite, ]Imenite

(a)

(®)
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What are the objectives of mineral processing ?
Describe  principal omon&osm of mineral
7
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n ? Describe various laws of

What is comminutio
7
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Explain the construction and working of gyratofy

crusher. 7
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What is grinding ?
working of ball mill. 7
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Describe the principle and
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What is screening process ? What are the factors
affecting performance of screens ? 7

GO ufdear a1 2 ? B @ Hued & wifad
T S G F B 2

Explain the construction and working of trommel

screern. 7
oE ®H @ wEW AR erawmer B
Y |

How is classification process different from

screening process ? Explain principle and

working of any ore classifier. 7

e st SRR S ¥ fe WBR
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iple

What is jigging process ? Describe the princi
and application of jigging.

Refit a2 7 R @ Rl ok
QRN T A B | 7
jon of froth

Explain the principle of operatl
7

floatation process.
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(c) Write the principle of electrostatic separation.
Describe electrostatic separator. 7

ReRdgT  gugawsr &1 fygia  fomay)
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- What do you mean by agglomeration ? Describe
objectives of various agglomeration techniques. 7

Vg W AN ;M wER § ? R NCASE]
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(b) What is palletising process ? Explain the

(¥
.~
o
~—

mechanism of production of pallets. = 7
UeeT T Wik @@ R ? toe @ S @ o
Dl ARAT PITY | |

(c) Describe briquetﬁng and nodulizing process. 7
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2038375(038)
Dip. in Engg. (Third Semester) -
EXAMINATION, Nov.-Dec., 2023
(Scheme : NH‘TTR)-
(Branch : Metallurgy)
METALLURGICAL THERMODYNAMICS
AND KINETICS T
Time : Three Hours ] ks [ Maximum .M'ark.s‘ <70
| | o ; [Mnimzim Pass Marks : 25 |
Note : Attempt any five questions. All questions carry
equal marks. - | |
1. (a) Diff¢rentiate between Reversible and Irreversible |
process. 5
(b) ' Differentiate between extensive and intensive

properties of system with example.. 5

(c) State and explain first law of thermodynamics. 4

P.T.O.
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Explain the &ﬁ.a:w_: aﬁﬂm: M-.Mﬁﬂo ».o:oé_smm 5. (a) Derive the relation between Gibbs’ free energy
thermodynamic processes v and equilibrium constant : 7
@) Isobaric Process m
(i) Isochoric Process AG°=—RT In K
(iii) Isothermal Process (b) Draw the Ellingham diagram. Write the
) ) (iv) Adiabatic process characteristics, uses and limitation of"the diagram.
The enthalpies Of formation CO(g), COA(g), .
N,O(g) and Nz04(g) are -1 _.o, - 393, 81 and 9.7 6. (a) Define the following : 7
KkJ/mol respectively- Find the value of AH for EM . i Frlancity anil Kot
; reaction; (i) Molarity and Mole fraction
N,04(g)+3CO0~ N;0(g)+3 €Oy (e) - m ‘ (b) State and explain Sievert’s law and Raoult’s law.
Define Enthalpy. State and explain Hess’ law. 4 7
Define Entropy. State and explain second law of . 7. (a) Define rate of reaction. What are the factors
thermodynamics. 7 affecting the rate of chemical reaction ? Explain
Derive the combined equation of first law and it. , 7
second law of thermodynamics. . 3y 7 (b) Derive integrated rate equation for lst order
Define Gibbs’® free energy and derive Gibbs- reaction and also-derive half life of 1st order
Helmholtz’s equation. -8 reaction. )
Find out whether the following reaction is 8. (a) What is heat transfer ? Explain the conduction
spontaneous or not at 127 degree centigrade ? 4 and radiation mode of heat transfer. :
N, Amv+um~ (g) ==2NH; (g); AH=92.22 kJ/mol (b) Define diffusion. Write Fick’s 1st and 2nd law Mm
and AS=~ 198 \Nm J/K-mol. . . diffusion. .
2038375(038) 260
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State and explain third law of anso&\smamow 2



