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Level 200 • Second Semester • PastQuestion
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PE DERAL UNIVERSIPY OF PETROLEUM RESOURCES, EFFURUN
DEPARTMENT OF CHEMISTRY ,
SECOND apace en PUYSICAL CHEMISTRY HH (2 UNITS)
INSTRUCTIONS: aienn as Lge EXAMINA) 'GN; 2023/2024 ACADEMIC SESSION
PANO WER QUESTION 1 AND ANY OTHER FOUR QUESTIONS TIME: 2 HOURS

DELTA STATE

I. Fee examples cach, explain inte

( sxplain the fe ‘ing te ss ot . : a :
‘sob “] : ne following terms: adiabatic process, isochoric process, isothermal process,
tsobaric process and independent state variables
( )- . ae te the value of AE and ALL on heatins 64 g of Oz from 0 °C to 100 °C. Cv and Cp on
an average are 5.0 and 7.0 cal. mol"'degree’! :

2. (a) Consider a gas expanding isothermally from | dm? to 2 din} at 300 K. calculate the change in
entropy
if the pressure changes accordingly. :

(b) Fora substance with a latent heat Of vaporization of 2250 J/g, find the change in entropy when
100g

of the Substance is vaporized at its boiling point of 373 K. (c) A gas with a constant heat capacity of
20

I/K is heated irom 300 K to 400 K. calculate the change in cntropy of the gas.

3. (a)What is standerd enthalpy of formation? (b) Consider the formation of carbon dioxide from
graphite
and oxygen: Cis) + Org) > COx. Given that Cys) + Ory) @ COw (AH=-110.5 kJ/mol) and CO + Oxy
— COx) (AH=-283.0.5 kJ/mol); Calculate the enthalpy of formation of carbon dioxide from graphics
and
oxygen.

4, (a)What is the relationship between equilibrium and entropy? Expla'a with matheinaticat
equationts).
(b)Calculate the standard reaction enthalpy for the combustion of methane, given thae the sta
enthalpies of formation of methane, carbon (JV) oxide, and water vapour are -74.81, -393.5 sud -2
kJ/mol respectively.

(c) Three moles ef an ideal gas (Cy= 5 cal deg’'im..'j et 10.0 atm and 0° are converted to 2.0 and
50°. Find
Ar ard A! for the change (R=2 cul mol 'deg"!)

nsive and extensive propertics.

ndara

5. (a) i. What do you unders‘and by ‘spon‘ancous vicces.*? Give at feast three examples of
spomtancaus
DPGRESS.
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ii, Lxplain why the change in ertropy of a sysic + iz not always a suitable criterion for deterroininy 3
spontaneous change?
(b) i. Give the mathematical expressions for tie} cimbholiz @ee energy change, AA and the Gibh’s
Ice
energy change AG.
ii. Why is the Helmholiz free energy change, AA secrningly !ess significant in pressure-volume work
systems than the Gibb’s free energy change AG?
(c) Calculate AC’ #t 5.00 x 107K given thx the entropy and enthalpy changes at this temperature
are
-1.25~10? Jmol!" and -1.03x1G? kImol" respectively. Is the reaction spontaneous?

» 20 (g); under what condition(s) would it be

6. (a). Consider the endothermic reaction: O2 (g)
spontaneous? Explain the reason for your answer
(b). Comment on the spontaneity of a reaction if:

j. AH and AS are boih positive iii. AH is negative and AS is positive
ii. AH and AS are both negative iv. AH is positive and AS is negative

(c}. The decrease in Gibbs free energy and dec: ease in Helmholtz free energy may be expressed
as
_AG = -dWne and -GA = -dwrey respectively, wha is the physical significance of both?

(a) State the Maxwell’s relations and their signi ficance?

(b) The free energy change AG for a particular p1ocess Is -1 11.00 kJmo!? at 293 K and -102.00
Jmol" at 307 K. Using the Gibb’s-Helmholtz equation, calculate the enthalpy change for the
process at 300 K. é
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This source paper is a scanned document; its pages are reproduced below.
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Level 200 • First Semester • Handout

This source paper is a scanned document; its pages are reproduced below.
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