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CHE 53212 Midterm Exam 2 (November 10, 2A2l)

Scheduled time: 50 minutes

Closed Book, No Calculators

All symbols have the same meaning as in the class.

25 points
1. The interaction energybetween two atoms of a species is givenby the Lennard-Jones potential

as follows:
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(a) Derive an expression for the force exerted by the fwo atoms on each other.

hof \

)) {r
\

we

constc2*e

a q-Q

d Uo(r)

dr dr

lFtL \e frl +t4G

r = |v-e H) '*.L4 e

tL) I
a , * ,J

6€

7
l^,

fo, t(T)"- L?)
rll

texastech
Highlight

texastech
Highlight



(b) What are the ranges of values of the separation distance r for which the force between the

atoms is
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25 points
2. A molecule of a chemical is known to exist in three conformational states that are denoted by

the symbols: 4, B, and C. It is further known that:

(1) The states B and C have the same energy i.e., EB : E6, Bfld :> fr + = Z
(2) The state.A has the highest energy such that Ea: ZEs + ft1 z : 1

In an experiment at a constant temperature I, the conformational states of one million (i.e.,

106) molecules of this chemical are determined (either spectroscopically or by computer

simulation). How many of these molecules are expected to be in State A?
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(c) What are the renges of values of separation distance r for which the interaction energy between

the atoms is
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Problem 2 continued .....
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30 points

3. For the isothermal-isobaric ensemble, it is known that the Gibbs energy is related to the

partition function by the expression G * 'kT ln A(.M, P,T).

(a) Derive an expression fbr the entropy in terms of the partition function A.
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(b) Derive an expression for the Hetmholtz energy in terms of the partition function A,
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20 points

4. Consider the solution formed by dissolving sodium chloride in water. List all of the
significant interactions (along with the relevant moleculelatom pairs) in the system.
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