A.RSir Physical Chemistry
Full Marks-50 2017-2018 BATCH Full Syllabus Exam

Time: 2 hour ISt Year SET-4

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.

m i , ases & Gas (Answer any 3)

3x5=15

1. (a) The mean 5 cm. Calculate the

collision d [2]

(b) The compressibility facte g ' ; 2 a3P2, where ai, a2 & as

[3]

2. (a) The eg d to be 1.167,
[2]

(b) If the co ° Cand 1.0 atm
gher terms of P)

[3]

3. (a) Whatis Le [3]
(b) Derive the ) 3 C (f) at ordinary
temperature. Sho : C ity. [2]

4. (a) Write down Maxwell’s"d eds of gaseous molecules in 3-
dimensions, explaining the terms i aw schematically the speed distribution for
two gases (M1 and M) at the same temperature (T). Derive an expression for the most
probable speed in terms of M and T. [3]

(b) The compressibility factor of oxygen gas is 0.927 at 0°C and 100 atm pressures. Calculate
the mass of the gas required to fill a 100 litre cylinder under the above conditions.  [2]

5. (a) If the maximum temperature at which a certain van der Waal’s gas can be liquefied is
32.3°C and the minimum pressure to be applied for liquefaction at that temperature is
48.2 atm, then calculate the diameter of the gas molecule. [2]
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(b) From the energy distribution of gas molecules (in 3-dimension) derive the expression for
the fraction of molecules possessing energy in excess of a critical value E*.

3 1
[dn, /dE=27N(1/ 7tkT)?E? exp(—E /KT), ~ Symbols  have their usual meaning]
3]
m First Law of Thermodynamics (Answer any 2)
2x5=10
6. (a) Derive the cyclic rule. [3]
(b) Classify the following mass, density, molar volume,
heat capacity. [2]
7. (a) Show that ther al’s gas is allowed to
S (2]
(b) The bonc i ehe 3 | d 103 Kcal/mol
(3]

absorption of
. Estimate the

(3]

(b) What are [2]

[SB T 27¢Law of Thet

(Answer any 3)

9. (a) State and explain the Kelvin-Planck statement of the Second Law of Thermodynamics.

[2]

(b) 1.0g each of hydrogen and nitrogen gas kept separately at the same temperature and
pressure. They are then allowed to mix uniformly. Calculate the change in entropy of the
system. [Assume ideal behaviour for the gases and the gas-mixture, and H = 1, N = 14].

[3]
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10. (a) For an irreversible process AS, . ... is positive. Justify or criticize [2]

(b) An engine working between 600K and 300K extracts 105 K] of heat. The inventor claims
that the engine is a 1 kwatt engine. So how long the engine will work with the supplied
heat? [3]

11. Consider two blocks of a metal, each of mass m grams, one at a temperature T and the other
at T, Kelvin (T; > T1). The two blocks are brought in thermal contact with each other, in an
adiabatic enclosure, and allowed to attain thermal equilibrium. Show that the change in
entropy of the system is given by the expression. Here is the specific heat capacity at constant
pressure of the metal, and it is assumed te pnstant over the range T to Te.

[5]

12.(a) Using an 3 e the ’ that the inversion
(2]

(b) Calculate n its

[3]
13. A Carnot eng ] 5 3 ' cy of 40%. If any
: : gree Celsius the

[5]

m ne T erany2) 2x5=10

14. (a) The rate constant of a chemical reaction increase by 2-times and for other reaction by 3
times when temperature changes from TK to (T + 10)K. Find the ratio of their activation
energies if they have comparable pre-exponential factor. [3]

(b) Stoichiometry of a reaction indicates order of the function - Justify or criticize. [2]

15.(a) Show mathematically that a catalyst does not affect the position of equilibrium of a
reversible reaction. You may assume that the catalyst does not change the collision
frequency factors. [3]

South Kolkata: 30A, Southern Avenue Kolkata - 26. (Near Kalighat Metro) @ +91 70032 68624
North Kolkata: 47, Tarak Pramanick Rd Kolkata - 06. (Near Girish Park Metro) @& +91 85829 79309
Website: www.aspirationacademy.in | Email: info@aspirationacademy.in | Page |3



\ASPI RnTlomCADEMY

[dream high, beyond the sky
Best Institute for IITJAM | CSIR NET | GATE | NEET | JEE

(b) Show that the ratio of tos/toss of any nth order reaction (n # 1) with identical initial
concentration of reactants can be written as a function of n alone. [2]

16. For a consecutive reaction: A—B — C; derive expressions for A, B & C. [5]
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