Name AP Chemistry

HW 1: Due 2/25/15 Complete both free response questions. One or both will be graded. Show all work. Box and clearly -
label all final answers '

1. In an experiment, all the air in a rigid 2.0 T. flask is pumped out. Then some liquid ethanol is injected into the sealed flask, which is held at
35°C. The amount of Tiquid ethanol initially decreases, but after five minutes the amount of liquid ethanol in the flask remains constant. Ethanol
has a boiling point of 78.5°C and an equilibrium vapor pressure of 100 torr at 35°C.

(a) When the amount of liquid ethanol in the flask is constant, is the pressure in the [lask greater than, less than, or equal to 100 torr? Justify your
answer.

(b) The flask is then heated to 43°C, and the pressure in the flask increases. In terms of kinetic molecular theory, provide TWO
pressure in the flask is greater at 45°C than at 35°C.

In a second experiment, which is performed at 2 much higher temperature, a sample of ethanol gas and a copper catalyst are placed in'g

empty 1.0 L flask. The temperature of the flask is held constant, and the initial concentratior of the ethanol gas is 0.0100 M. The ¢thanol begins

to decompose according to the chemical reaction represented below.
CH,CH,0H(g) = CH;CHO(g) + Hxg)

The concentration of ethanol gas over time is used to create the three graphs below.
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{¢) Given that the reaction order is zero, one, or two, use the information j#ithe graphs to respend to the following,
(i} Determine the order of the reaction with respect to ethanol. Tustil
(i) Write the rate law for the reaction.
(i) Determine the rate constant for the reaction, including units. :

{d) The pressure in the flask at the beginning of the experiment is £.40 atm. If the ethanol complctely decomposes, what is the final préssure in

the ﬂask’?

kmjﬂ_\.\g ef@ -JrQr\ﬁ C‘_S‘(&\M\"“ |

\Afc C:_l\ \irs;‘ *‘c\m%m?\(\ é_;‘cmm(;'&

P RPN UL o RPN % kY
» RIS GLA Pl CANS LA S 4 JL 146 LS5 S
C‘M B Elyy = - i N A - L\ Q \.Q WE&?EQS

A OHO # T = (R0 adth)




2. A(ag) + 2 B(aq) = 3 C(ag) + D(aq) -
For the reaction above, carried out in solution at 30 °C, the following kinetic data were obtained:
Initial concentration

of Reactants Initial Rate of Reaction
Experiment mole liter”' mole liter" hour™
A, B,
1 0.12 018 | - 346x10°
2 0.060 0.12 - L 1.15x 107
3 0.030 o 0.090 4,32 x 107
4 024 ~0.09 | 3.46x 107

{a) What is the order of the reaction with respect to A'? _

{(b) What is the order of the reaction with respect to.B?

(c) Write the rate-law expression for this reaction,

(d) Calculate the value of the specific rate constant k at 30°C and specify its units.

(e) Assume that the reaction goés to completion. Under the conditions specified for experlment 2 what Wi
molar concentratlon of C? ce

,~b'e the final
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