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‘Dip. in Engg. (Tlm'd Semester)
EXAMINATION, 2021

* (Scheme : New) ™) 1777 7 R
(Branch : Metallurgy)
METALLURGICAL THERMODYNAMICS
AND KINETICS

Time : Three Hours ] [ Maximum Marks : 70

n * [Minimum Pass Marks : 25

Note: All questions are compulsory, unless mentioned

otherwise. In case -of any doubt or dispute, the
English version question should be treated as final.
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1. (a) State and explain first law of thermodynamics. 5
otSIfan @ veal o @ amen @ |
(), Explain Hess’s law with example. 5
o9 B fram ) Seevy @ W R |
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Or

(areran) .

* Explain different thermodynamic processes with

graph.
wa}mﬁﬁﬁmaﬁaﬁmﬁﬁﬁm
@ ARAT P |

Calculate the standard enthalpy change for the
following reaction at 1523 K : 5

CusS(s) +.2 CuO(s) = 6 Cu(l) + SO(g)

1523 K R frfafea. wfofear & fow ame
E'M uRads & IR m :

CuzS(s) + 2 Cuz0(s) = 6 Cu(l) + SOx(g)

Given that : . :

AH®G, 5 =~ 86.7 kI/mol

AHC, o) = —=176.4 k/mol
A I‘Ioso2 @@= 278-4](’/11101 -
Derive Gibbs-Helmholtz Equation. 6

fire-3eeieear WiaRT B = BT |

Explain third law of thermodynamics. 4

ereRMfT @ dRR i & aren AR |
Or

(srer)

Derive combined equation of first and second law
of thermodynamics.

erierAfeT @ wom wa fydia fram @ wge
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Find out the feasibility for the following reaction
at 500 K by using the following data : 5
() CuO(s) +Hz(g) = Cu(s) + H20(g)

A HCp =~ 87 kl/mol, A S°00 =47 J/K/mol
(ii)y ZnO(s)+ Hay(g) — Zn(s) + HO(g)

AHC00 =104 kJ/mol, A S°s00 =60 J/K/mol
frefoRes srer @1 W @) 500 K ®
yfifsrar A e 99 AR :

(@ CuOf(s) + Ha(g) — Cu(s) + H2O(g)

A H°0=—87kJ/mol, A S°sp0 =47 J/K/mol
(ii) ZnO(s) +Ha(g) — Zn(s) + H20(g)

A H°sp0 = 104 kJ/mol, A S°sp0 = 60 J/K/mol
Draw and expiain Bllmgham dlagram for ox1des

steget @ forg glfe ST TIEY AN tmaﬁ
REAT DI |

Derive relationship between Gibbs free energy
and equilibrium constant. 5
firer o ot Ud gadiclfagy srace ¥ e
A M|
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Calculate the equilibrium constant for the reaction
at 1727°C : 5
Zr0; > Zr+ 0, J

A G°=259940+4.33 T log T—-59.12 T cal.
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1727°C Ry & fo sodiedfian g
@I TUFT P

Zt0; - Zr + 0,

A G°=259940 +4.33 T log T - 59.12 T cal.
Explain Seivert’s law. How is it useful in
extractive metallurgy? X 5
e B fram o e D | 78 Fresdor o
fsm % 3 syanh & 2

Explain rate of reaction and the factor affecting
rate of reaction. 5

wffea A % B aren AR sk aRe @
B TR TR I RS B AR P |
State and explain Rgoult’s law and Henry’s law. 4
WS 7w S e @ a7 o
B | -
or
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The radioactive decay of uranium-238 is first
order and half life is 4.51 x 10° years. Calculate

specific reaction rate. In how many days will 75
percent of a given amcunt of uranium disappear ?

Rf-238 a1 WA e me w9 & ok ww
ClRD 4.51 x 10° years § | fafire wRifbar ov o
TR IR | fow Rt A Rfew B Ry o

. ¥ T 75 W9 TGS g gy ?
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Explain different modes of heat transfer. 4
HS TR & faf et @) aren #ivg
State Fick’s law of diffusion. 5

fbs & = e @ @ #if

Explain laws of radiation. 5

fafdver & i & amen Hifng)
Or

(ereran)

Explain Fourier law of heat conduction.
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