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B.Tech. Second Schester ((FPOPC) Polyurer @tastic)) (CCS)
11708 : Applied Phyricel Chemistry - I

2SCTI

tmillI AW- 2931
M8x. Ma*s : 80

Notcs : 1.

2.

4.
5.

Alswcl three questio[ fiom Section A and tbree question fiom Section B.
Due cr€dit will be given to neatness and adequate dimensions.
Assume suitable &u whercver Decessary.

Diagrams and chemical equations slrculd be given whercvcr oecesssry.
Use of peu BlueBlack inVrelill ody for \rriting the aaswer book.

SECTION - A

a) Define activity ooefficient atrd describe th€ experimetrtal method ofdeterEinarior of
activity aDd aclivity c.efficient.

b) Explain ia brief, Heisenberg's uDcertaiDty prhciple,

c) Wlat is a! ideal solution ? Write thc statcment ofRaoult's l8w

OR

2. e) Discuss the spplication of Scbrodlnger equaticn for determiDation cf enagy cf a panicle
cor.fined io one dimensioral potential rrell.
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c) Define:
i) Rigid rotator
iii) Wave numbcr

ii) Zero poilt energy and

J. a) State the l8w ofcor€spoodiog state and deduce the reducd foro ofVander-Waals
equatiotr.

i) Mean ftee path
iii) Comprcssibilityfactor

ii) Co-volume ofgas

c)

h
Sbow thsL tr = :, wheE h is pl8Dk coostr.Dl I is wave leogth and p is tnomemu[r

p

Derive an equation rv = 
|,onc-2
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OR

a) Discuss the Maxwell Boltzrnann's law ofdistribution ofmolecular speed and express the

formula for averag€ vclocity.

b) Write thc assuBptioDs ofkiretic theory of gases.
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c) Calculate the pressure exefted by one molc ofCOz in a 1.32 drnl vessel at 48"C using

Vand€r-Waal's equation. Thc Van-der-Waal's conslants ar€, a = 3.59 dm6 atm mol-2

aar u = o.oqzt dm3 mol-r (R = 0.08206 dm3 atm k-l mol-t).

b) Define i

i) Root mean square velocity
ii) Average velocity
iii) Most probable vclocitv
iv) Collisiondiameters

c) Calculate r.Er.s and average speed ofoxygeo molccule at 273 k.

(R=8.314 kgm2 s-2 k-l mol-l;

OR

5. a) Express the three crirical corstants in terms ofvanier-Waal's constants using Vao-de!-
Wad's equation.

b) Discuss the heat conduction in gases.

c) 'Ihe density of carbon monoxidc at ()"C at 1 arm is 1.2504 kg m-2 . Calculate the avemge

snd most probable speeds.

SE€TIC'N - B

7, o) (iive the diliercnce between order a,r molecularity

b) Define zero order reactioo $ith suitable examples

c) Derve an integrated rate equation oisecond order reaction for equal initial conceutation
of Rlsctlnts.

OR

a) Discuss the eilect offollowing factors or leaction mte
i) Surlele st:a ofreect:' i
ii) Tenperatue

b) Sho,{ that, if one of the rgactant is pllsent in large exccss in reartion vessel, the serond
order reaction follows first order kinetic equation.

c) Lr a second order reactioD, r'here the initial concenhation ofthe rcactarts is the saoc, half
ofthe reactants are consumed in 60 minutes. Ifthe specific reaction rate is

5.2 x l0-3 mol-l dml miD I 
. what is the initial concetrtration oflhe reactants.

9, a) Discuss the Ostwald isolation metho{l.
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5, a) Whal is collision frequencv ? Derive an expression for collision number.
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b) The half life period of decomposition of a compound is 50 minutes_ Ifthe initial
concanfation is halve( the hatf-life period is 25 minutes. What is order ofreaction ?

c) What is cnergy ofactivarion ? Ho*.does ir calculate fiom Anhcnius cqustion ?
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OR

10. a) Discuss the following mcthods ofdetermination oforder ofresction.
i) Vant -Hoffs differeDtial melhod.
ii) Fractional change method.

b) Write the limitstions oflntegation melhod.

The specific rate constants ofsecond order reaction are 0.03466 la01-1 6ro3 .;rr-l *6
0.13864 mol-l dm3 min-l at tmperatues 300 k and 350 k respectivety. Calculate

encrgy of activation @ = 8,314I)

Define the following tlermodyiamic systems and proc€ss€s.

i) Open system ii) lsolsted systeo
iii) Adiabatic process iv) Irobaic process

b) Write 6ny tqo slatements of second law ofthermodltramic.

3c)

ll. a)

c)

12. a)

b)

c)

{

Define Gibb's ftee eaergy and explain the spontaneity of chemical reactioo.

OR,

State the first law ofthermodyumics and derive its mathematical equation.

What do ),ou meall by state firnction ? Give aoy three examples of stale fiuctio.s

Derive Gibb's Heimholtz equation.

4

6

4

4

6

3AW - 2931

www.FirstRanker.com www.FirstRanker.com

www.FirstRanker.com


