A.RSir Physical Chemistry

Full Marks-50 2017-2018 BATCH Full Syllabus Exam

Time: 2 hour ISt Year SET-3

General Instructions: Write each unit separately. Complete one unit or leave some vacant space and
then move to other units. Write at the top heading for that unit and the question number. Do not attempt extra
questions. Read the instructions carefully first. 5 marks will be deducted if these instructions are not followed.

3x5=15

1. (a) Derive the ession f e ee onal gas. Given the
two dimer al speed dis o 1S: T).dc [2]

(b) State the i : artiti : "2‘_\5 ethe ‘7’ for an ideal

[3]

2. (a) Justif 2 : ate: not possess a
[3]

(b) Calculat pressure of 500

[2]

3. (@) Identify the e 0 ] ow do such forces
depend on te 3 Cie [3]

(b) Calculate the dia onstant b is 3.183 x10-5

m3 mol-1. [2]

4. (a) Deduce the reduced equatio al's gas. What is its utility [3]
(b) Explain the continuity of states. [2]

5. (a) Write down the mathematical form and represent graphically the kinetic energy
distribution of the molecules of a gas at two different temperatures. How does the shape

changesas T - 0. [3]
(b) How far van der Waal’s equation of state is valid for real gases. Explain. [2]
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m First Law of Thermodynamics (Answer any 2)

2x5=10
6. (a) Prove that [0AH/JT], =AC,. [3]
(b) Calculate W in the expression of a real gas in isothermal reversible expansion. [2]

7. (a) (i) Classify the following as intensive or extensive properties: Pressure, Free energy, Molar

enthalpy.
(ii) Classify the following system as open, closed or isolated: Human body, Thermo flask,
Clinical thermometer. [1.5+ 1.5]

(b) Given that the bond enthalpies for
432.6 k] respectively, de i

l, C - Cland H - Cl are 415.8, 243.6, 327.6,
(2]

8. (a) Derive an expre an adiabatic reversible

expansion O [3]
(b) Showt 5 ¢ ation of Maxwell
[2]

and T, and volume fi v [3]

10. (a) Find the condition of equilibrium and“spontaneity of a process in terms of Gibb’s free
energy using Clausius inequality. [2]

(b) Calculate the free energy change accompanying the compression of 1 mole of CO; at 57°C
from 5 atm to 50 atm, assuming that CO; behaves ideally. [3]

11. (a) Derive the relation: (i) —(8S/0P), =(0V /oT), (ii) (0T /0P)s=(0V /ES), [3]

(b) Establish the relation: Cp - Cv = o®TV /B where a be the coefficient of expansion and
L be the coefficient of compressibility and other terms have their usual significance [2]
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12. (a) Show that Joule-Thomson’s coefficient for a real gas obeying Vander Waal's equation of

state is ;7= 1/Cp (2a/RT - b), where symbols have their usual significance. [3]
(b) Why do H; and He show heating on adiabatic expansion? [2]
13. (a) Derive Gibb’s - Helmholtz equation. [2]

to prepare 1 Kg ice from water at 25°C in a

[3]

(b) Calculate the minimum work needed
refrigerator working between

(b) Consider the fo ikﬁ-clgﬁﬁr‘ th the direction: Az;f—‘B;
9

[2]

16. For the reaction A—~1 >B—%X2 5 show that when maximum concentration of B is

reached the time t can be expressed as follows: t = (InK; - InK3) / (k1 - kz2) [5]

“A barking dog is often more useful than a sleeping lion..”
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