Chemistry2000Spring2001SectionB Test1

Name:

Student number:

Aidsallowed: Calculator In particular periodictablesandotherwritten or printedmaterialsare
excluded.

Instructions. Answerall questionsn the spacegrovided. Usethe backsof the printed pages
only for roughwork. If you run outof roomfor a particularquestionyou maywrite in the
emptyspaceon this pageor in theemptyspacebeneattheformulason page6.

Data and formulas arecollectedonthelastpageof thistest.

DO NOT OPEN THIS PAPER UNTIL INSTRUCTED TO DO SO.



1. Thefollowing initial ratedatawereobtainedfor the reactionZNQg) + Oy — 2NOy(g at

25°C:
Experiment [NO] (mol/L) [Oy] (mol/L) rate(molL—1s™1)

1 0.0020 0.0010 28x107°
2 0.0040 0.0010 1.1x10°4
3 0.0020 0.0020 56x107°

(a) Determinetheratelaw. [4 marks]

(b) Calculatetherateconstant[2 marks]

2. A solutionof ethanol(CH3CH2OH) in waterhasa molarity of 9.919mol/L andadensityof
0.913%g/L. Whatis themolefractionof ethanolin this solution?[9 marks]



3. Thedecompositiorof dimethylether

(CH3)20(g) — CHy(g) +Ha(g) + CQOg

is afirst orderreactionwith a half life of 1733sat500°C. If theinitial pressuref dimethyl
ether((CHz)20g)) is 0.9atm, how long would it take to accumulated.7atm of methane?
Reportyouranswerin hoursandminutes roundedo the nearestinute.[8 marks]

4. Supposedhatyou do a kineticsexperimentfor a reactionA — B in which you measurdghe
concentratiorof A asafunctionof time. Explainhow you couldusethis datato determine
whetherthereactionis of thefirst or seconcrder [6 marks]



5. Thefirst-orderrateconstanfor the reactionCchHO(g) — CHy(g) + COg) is 0.085s 1 at

477C and140s! at 727°C. Whatarethe activationenegy and preexponentialfactorfor
thisreaction?10 marks]



6. Considertheelementaryeaction

Ky
H(g) + Bl‘z(g) = HBI’(g) + Bl‘(g).
K_1

(a) Write down a mass-actiomateequatiorfor the concentratiorof HBr. [3 marks]

(b) Derive anequationrelatingthe equilibrium constantor this reactionto the rate con-
stants[6 marks]

() If ky = 2.09x 108L mol~1s~1 andtheequilibriumconstanis 1.5 x 1078, whatis k_1?
[2 marks]



Useful formulas and data
k = ke, Ea/(RT) R= 8.314510JK 'mol~!

To corvertdegreesCelsiusto Kelvin, add273.15.

MOLAR MASSES
Element| M (g/mol)
C 12011
H 1.0079
O 15999

Order | Integratedratelaw Half life

1| (A=Al ® = [Aly(3)** | In2/k

11 1
Al [A]g KALo




