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Seat No.: Enrolment
No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-V ¢ Examination — WINTER ¢ 2014

Subject Code: 3352104 Date: 04-12-2014
Subject Name: Metallurgical Thermodynamics and Kinetics
Time: 10:30 am - 01:00 pm Total Marks: 70

Instructions:
1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is considered to be Authentic.
Q.1 Answer any seven out of ten. 14
1.  What is thermodynamics?
2. What is enthalpy?
3. What is entropy?
4. Define Extensive and intensive properties.
5.  Define system and surrounding.
6. Define the reaction mixture.
7.  Define heat capacity and types of heat capacity in terms of energy.
8.  Define Ellingham diagram.
9. Define homogeneous and heterogeneous system.
10. Define equilibrium. Write types of equilibrium.
(@) What is thermodynamics? Explain the importance of thermodynamics. 03
OR
(a) Difference between extensive and intensive properties of the system. 03
(b) Explain the types of energy. 03
OR
(b) Explain the laws of thermodynamics. 03
(c) Write the disadvantages of first law of of thermodynamics. 04
OR
(c) Use the following data to calculate the standard enthalpy change for the 04
formation of ethane (c, hg)at 298K
C(S)+ 02((;): COZ(G) AHOF,293:-393 kj/m0|
Hz)+1/20; )= H20(, AHC 205=-286 kj/mol
C, H6(G) +7/202(G):2C02(G)+3H2 O(L) AHOF,293:-1561 kj/m0|
(d) Explain basic terms used in thermodynamics. 04
OR
(d) Explain enthalpy changes due to its chemical reaction. 04
Q.3 (a) Draw neat sketch of Ellingham diagram. 03
OR
(@) Write salient features of Ellingham diagram 03
(b) Explain the importance of PO2/ CO/CO; pressure. 03
OR
(b) Explain relation between C, and C,, 03

1/4



Q.4

Q.5

Ud. 1

YA R

(©)

()
(d)

(d)
(a)

()
(b)

(b)
(©)
(a)
(b)

()
(d)

v £ X W o o

o

0

Calculate the standard entropy change for the following reaction at 25°C

Cr, 03(5) +3C(s) :ZCI’(S) +3CO(G)
S 9508, Cr,05(5)=81.17J/K/mol
%8, C(5)=5.69 J/K/mol

S%206, Cr(s)=23.76 J/K/mol
Sozgg, CO(g):l9790J/K/m0I

OR
Explain the types of reaction.
Explain the Kirchhoff” law of thermodynamics.
OR
Explain the hees’law of thermodynamics.

Explain combined expression of the 1% and 2™ law of thermodynamics.
OR

What is second order reaction? Explain in detail.

Explain the experimental verification of 3" law of thermodynamics.
OR

Difference between homogeneous and heterogeneous reaction.

Define heat capacity. Explain specific heat capacity at constant volume

And specific heat at constant pressure.

Calculate change of free energy for the following reduction at 500K:
CuO(S)+H,(g)=Cu(s)+H,0(g)
AG0500:-87KJ/H]01, A80500:47J/K/m0|

A reaction that is of first order with respect to reactant A has rate constant

6min. if we start with [A] =5.0 mol L, when would [A] reach the value of 0.05

mol L?
What is order of reaction? Mention the different order of reaction.
What is rate of reaction? Explain its importance
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