
Chemistry2000Spring2001SectionB Test1

Name:

Student number:

Aids allowed: Calculator. In particular, periodictablesandotherwritten or printedmaterialsare
excluded.

Instructions: Answerall questionsin the spacesprovided. Usethe backsof the printedpages
only for roughwork. If you run out of roomfor a particularquestion,you maywrite in the
emptyspaceon thispageor in theemptyspacebeneaththeformulasonpage6.

Data and formulas arecollectedon thelastpageof this test.

DO NOT OPEN THIS PAPER UNTIL INSTRUCTED TO DO SO.
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1. Thefollowing initial ratedatawereobtainedfor thereaction2NO� g��� O2
�
g��� 2NO2

�
g� at

25� C:

Experiment [NO] (mol/L) �O2 � (mol/L) rate(molL 	 1s	 1)
1 0.0020 0.0010 2 
 8 � 10	 5

2 0.0040 0.0010 1 
 1 � 10	 4

3 0.0020 0.0020 5 
 6 � 10	 5

(a) Determinetheratelaw. [4 marks]

(b) Calculatetherateconstant.[2 marks]

2. A solutionof ethanol(CH3CH2OH) in waterhasa molarityof 9.919mol/L andadensityof
0.9139kg/L. Whatis themolefractionof ethanolin thissolution?[9 marks]
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3. Thedecompositionof dimethylether

�
CH3 
 2O �

g��� CH4
�
g��� H2

�
g��� CO� g�

is a first orderreactionwith a half life of 1733s at 500� C. If theinitial pressureof dimethyl
ether(

�
CH3 
 2O �

g� ) is 0.9atm, how long would it take to accumulate0.7atm of methane?
Reportyouranswerin hoursandminutes,roundedto thenearestminute.[8 marks]

4. Supposethatyou do a kineticsexperimentfor a reactionA � B in which you measurethe
concentrationof A asa functionof time. Explainhow you couldusethis datato determine
whetherthereactionis of thefirst or secondorder. [6 marks]
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5. Thefirst-orderrateconstantfor thereactionCH3CHO� g��� CH4
�
g��� CO� g� is 0 
 085s	 1 at

477� C and140s	 1 at 727� C. Whataretheactivationenergy andpreexponentialfactorfor
this reaction?[10 marks]
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6. Considertheelementaryreaction

H �
g��� Br2

�
g�

k1

k 	 1

������ HBr � g��� Br � g� 


(a) Write down amass-actionrateequationfor theconcentrationof HBr. [3 marks]

(b) Derive anequationrelatingthe equilibriumconstantfor this reactionto the ratecon-
stants.[6 marks]

(c) If k1 � 2 
 09 � 108L mol 	 1s	 1 andtheequilibriumconstantis 1 
 5 � 1028, whatis k 	 1?
[2 marks]
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Useful formulas and data

k � k∞e 	 Ea � � RT � R � 8 
 314510JK 	 1mol 	 1

To convertdegreesCelsiusto Kelvin, add273.15.

MOLAR MASSES

Element M (g/mol)
C 12
 011
H 1 
 0079
O 15
 999

Order Integratedratelaw Half life

1 �A ��� �A � 0e 	 kt � �A � 0 � 1
2 � t � t1� 2 ln2� k

2
1
�A � �

1
�A � 0 � kt

1
k �A � 0
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