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1.

The angular momentum of a rigid rotor is measured to be /64 . Immediately after this measurement,
the angular momentum component along a specific direction (L,) is measured. What are the possible

outcomes of the second measurement. (5%)

Consider a particle of mass 4 that is confined to move freely on a 2-D ring of constant radius X,
(1) write down the Schrodinger equation for this system. (3%)

(2) determine the wave function for this system. (5%)

In a continuous flow experiment designed to measure the rate constant of a reaction A+B—P, the
concentration of B is made much greater than that of 4, such that a pseudo-second-order kinetic
is observed for A. The concentration of 4 at the mixing chamber after complete mixing is

107 mol/L and the concentration of 4 at 10 cm from the mixing chamber is 0.5%10° mol/L.
(iven that the solution flow speed 15 500 cm/s, find the apparent rate constant of this

reaction. {7%)
For a parallel reaction mechanism
k
A—Ll P
A _kz_} P:
derive an expression for the time dependence of the P, formation (i.e. [P, 1)) {5%)

About heat capacity : (8%) _

(a) What is the ratio of C/C, for an ideal ozone gas if it is a nonlinear molecule?

(b) Calculate the composition of a Pb-Ag alloy given that C, = 0.0383 cal/deg-g (Atomic weights: 207 for
Pb and 107 for Ag)

Calculate the maximum work obtained by the adiabatic expansion of 2 moles of ideal N, gas, initially at 25

°C, from 10 L to 20 L. Assume C, = 2.5R. (4%)

At 1 atm, 100 grams of benzene is vaporized at its boiling point of 80.2 °C. Calculate W, g, AE, and AH.

The heat of vaporization is 94.4 cal/g. (7%)

Iodine crystals sublime at 25 °C. Find the temperature at which solid iodine and gaseous iodine will exist

in equilibrium. The enthalpy change for the reaction, [(s) <= L,(g), is 9.41 kcal/mole and the change in

entropy is 20.6 cal/mol-K.  (6%)
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