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THE QUESTIONS. PLEASE SHOW ALL WORK.
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1 Define the following terms. Please give short answers.

a) "congruent melting point”
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¢) Halflife of a chemical reaction
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A — B — C draw a graph of concentration

ven two consecutive first order reactions:
change with time. Draw all three on the
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7 A solution containing 25.3 mol %o

benzene and 74.7 mol % toluene boils at

g°C. Calculate t

2

100°C and 1 atm. The liguid
he composition of this liquid assuming

obtained by condensing the vapor boils at 94.
‘deal behavior. The vapor pressure of pure benzene 18 1357 torr at 100°C and 1 108 torr at 94.8°C.
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3. Look at the boiling point diagram given on the next page for a mixture of benzene and toluene, plotted
at 1 bar pressure. Using this diagram answer the following questions.

a} Ifasolution containing 0.5 mole fraction of benzene was heated, at what temperature will the
first bubble of vapor appear. Show work.
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b) What will be the composition of the above vapor? Show work.
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¢) What is the phase rule you use for this diagram and why?
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d) Mark the following on the phase diagram.
# Bubble point curve
* Dew point curve
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4. Phenol melts at 40°C, a-naphthylamine melts at 50°C. In the binary system of phenol and a-

naphthylarmine, there are eutectics at 75 mol% phenol and 17°C, and 36 mol % phenol and 23°C.
compound is formed at 50 mol% phenol with a melting point of 28°C . All these data are
rded at 1 atm. Sketch a boiling point diagram at 1 atm for this system. Clearly mark the
ics and the phases present in each region. Determine the number of degrees of freedom in
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clearly what happens if a mixture containing 40 mol% phenol is cooled from 50°C to 10°C.
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when the temperature was changed from 25
|

il
[n an experiment, a diligent student observed that the rate constant of a reaction doubled
his reaction?

°C to 33 °C . Whal is the activation energy of
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6. [For the reaction: A+B+C —- D the following information is available.
[A] B] e -d[A)/d
1.0 o 1.0 32}{1‘;}3 1O
0.1 1.0 | 1.0 ___3?}{1{}*" =
} 1.0 0.1 0 X T )
1.0 10.1 0.1 10X10°  ——@
Determine the rate law and the rate constant from this data.
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Consider the n™ order reaction A > Products
Derive the following equation for this reaction.

: 3 2]:-[ i 1
: (n-1) k [Al"

where k = rate constant, [A]y = initial concentration of A, and t; = half ife of A
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