wod duljuoneqss mmm//:dny

P. Pages: 3

Time ; Threc Hours

B.Tech. Sccond Semester (Food, Pulp, Qil, Petrochemical) Polymer (Plastic) (Old) (CGS)

http://www.sgbauonline.com

Applied Physical Chemistry-1:2 SCT 1

AU - 3106

I i
ilmgjLﬂﬂﬁllﬂ Max. Marks : 80

L

bl

Notes: 1.  Answer three question from Section A and three question from Section B.
2. Due credit will be given to neatness and adeguate dimensions.
3. Assume suitable data wherever nccessary.
4. Diagrams and chemicals equations should be given wherever nccessary.
5. Tlustrate your answer necessary with the help of neat sketches.
6.  Use of pen Blue/Black ink/refill only for writing the answer book.
SECTION - A"
a)  Derive an expression for energy of particle confined in one dimensional potential well.
b)  State Heisenberg's uncertainty principle.
¢)  Derive Gibb's-Duhem equation.
OR
a)  What do youmean by activity and activity coefficient? Discuss the method of determination
of activity coefficient.
b)  Explain the dual nature of light.
€} Calculate the wave length of clectron with a rest mass of 9-109x 10~ kg moving witha
velocity of 2x10' ms™! (h =6-626x10734 kg m?®s~! )
a)  State the essential postulates of kinctic theory of gases and derive an equation,
1 -
PV=-=mnc 2
2
b)  Deduce the law of corresponding states from Van-der-Waals equation. What is the
significance of the law.
¢) Discuss the effect of temperature on molecular speed using Maxwell-Boltzmann's
consideration.
OR
a)  State and explain the Maxwell's law of distribution of molecular speed amongst the
molecules of a gas.
b)  Deduce the following gas laws from the Kinetic gas equation.
i) Avagadro's law if)  Dalton's law of partial pressure
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¢)  Define mean free path and derive its equation for calculation.
4 The density of carbon moenoxide at 273k and latm is 1-2504kgm > . Calculate root mean
square and average speed.
by Discuss the correction due to volume and molecules attraction suggested by Van-der-
Waals and derive the values of T, V. & P in terms of Van-der-Waal's constants.
¢)  Anideal gas cannot be liquefied. give reason.
OR
@) Define the terms. collision diameter and collision numbers. Derive the expression for the
number of collision per unit time per unit volume.
b)  What is compressibility factor? Explain the variation of compressibility factor with pressure
for nitrogen and hydrogen at given temperature.
¢)  Calculate the root mean square velocity of hydrogen molecule at 0°C.
(R=8314x10"crek ™ mol ™).
SECTION -B
a)  What is first order reaction? Give any two examples of such rcaction and derive cxpression
for specific raic constant.
b} Distinguish molecularity from order ol reaction.
¢) At 25°C temperature ethyl acetate on saponification gave following results,
Time (minute) 0 5 25 35 o
Volume of 0. 1N acetic acidusedto 16 102 43 23 0
titrate 10ml unreacted alkali (ml)
Show that it is a second order reaction.
OR
a)  Define the followings with suilable example.
i)  Zero order reaction i1)  Third order rcaction
b)  Durive an expression for velocity constant of following reaction.
A +B - product, [A]«[B].
¢} From the following data at a certain temperature show that the decomposition of H,0, in
aqueous solution is a first order reaction.
Time (scconds) ' 0__1300 ] 600 ‘)ﬂﬂ_'
Vulume of KMnOy . solution I.N:d 1 228 | 17.7 | 15 8 10. 6
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Discuss the lollowing methods for determination of order of reaction.

i1} Van'i-Holf's method

iy Isolation method

What is encrgy of activation? How does it determine trom Arrhenius equation.

In a particular reacuon the tme required to complete half of the reaction was found to
increase nine times when initial concentration of the reactant was reduced to one third. What
ts the order of reaction?

OR

What 1s half life period? Discuss the equifractional change method for determination order
of reaction,

Discuss the theory of Bi-molecular reaction.

Write the limitations of integration method.

. . . ' . . AT . s P "
For adiabatic expansion of an ideal gas, show thal P(v) =constant, where ris the ratio of

specific heat at constant pressure and at constant volume.
Write the limitations of First law of thermodynamies.

Define: - | _
i Intropy and 1) lbrecenergy

OR
Discuss the termodynamic scale ol temperature.
Give the difference between isothermal and adiabatic processes.

Derive Gibbs-Helmholz equation.
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