Chemistry2000BSpring2002Assignmentl

Due: ThursdayJan.24,noon

Noteson significantfigures: In this andall subsequenassignmentandtestsin this course,you should
reportyouranswergo areasonablaumberof significantfigures.Slavish adherenco the significant
figurerulesis notrequired put youmaybepenalizedf yourfinal answerdhave eitherwaytoomary or
waytoofew digits. Onethingwhichis however quiteimportantis keepingextra digitsin intermediate
stepsof a calculationto preventaccumulatedound-of errorsfrom affecting your calculatedvalues.
You caneitherwrite down a few extra digits or useyour calculators memoryto storeintermediate
results. Either way, your final answersshouldbe exactly the sameas mine to the numberof digits
displayed.To male surethatthey are,usethe molarmasgableinsidethefront cover of yourtextbook
in all assignments.

Noteson graphs: Fromtimeto time, we goingto have to drav graphdn this class.For assignmentsither
hand-dravn or computergeneratedyraphsare acceptable.Obviously in testsyou're going to have
to draw your graphsby hand. If you have to producea graphby handfor anassignmentusegraph
papermwith afine grid. Howeveryou producethem,they shouldbereasonablglearlylabeledwith the
questionnumbersothat| don't have to guesswhat questiona particulargraphrelatesto. The axes
shouldbe labeledso that| know whatyou're plotting. Otherwise,I’'m nottoo fussy provided your
graphis clear andaccumate

Variousbits of datacanbe extractedfrom a graph. Sometimeswe’ll needto geta slope. At your
level, it is perfectly acceptabldgo gettwo pointsoff your line andto calculatea slopeby Ay/Ax.

However, the bestway to getslopesfrom datais to usea statisticalmethodcalledlinear regression.
Most scientificcalculatorshave alinearregressiorfunction. If you know how to useyoursandwant
to useregressioninsteadof a direct graphicalmethod,go ahead. Justmake surethatyou tell me
you're doing thatin your answers.In otherwords, never write down a numberwithout giving me
someindicationof whereit camefrom. This, of coursejs goodadvicein generabndnotjustfor this
oneissue.

1. A 1.875mol/L aqueousolutionof sodiumsulfatehasa densityof 1.2106kg/L.

(a) Calculatethemolality of this solution.[6 marks]
(b) Calculatehemolefractionof sodiumin this solution.[4 marks]

2. ForareactionA — 2B ataninitial concentratiorof A of 0.0431mol/L, 1.42umol/L of B appearsn
thefirst 18.0msof thereaction.Calculatetheinitial rateof reaction.[3 marks]

3. Initial ratedataaregivenbelaw for thereactionNHj{(aq) + NO;(aq) — Na(g) +2H20).

Experiment [NH;] (mol/L) [NO5](mol/L) rate(molL~1s™1)

1 0.24 0.10 7.2x10°°
2 0.12 0.10 3.6x10°°
3 0.12 0.15 5.4x 1078



Determingtheratelaw andrateconstanfor thisreaction.[8 marks]
4. Thegas-phaseeactionof nitrogenmonoxidewith bromineproceeddy thefollowing mechanism:

ki
NO(g)+Br2(g) — NOBI‘Z(Q)

ko
NOBryg) +NOg — 2NOBig

(a) Determinetheoverallreaction.[2 marks]

Note: We haven't formally donethis in class.WhatI'm basicallyaskingyouto dois to addthe
two reactions.You shouldhave donethis sortof thingin earliercourses.

(b) Write down afull setof rateequationsi.e. anequatiorfor therateof changeof theconcentration
of eachof thefour speciesn themechanism[4 marks]

(c) It wasoncesuggestedhat the first stepin this reactionmight be rate determining. The ex-
perimentalratelaw is v = kNOJ?[Br]. Is the hypothesighatthe first stepis ratedetermining
consistentvith theexperimentallyobseredratelaw? Explainbriefly. [4 marks]

Note: Whenl say“explain briefly” (which | oftendo), | meanasbriefly aspossiblewhile still
addressinghe relevant points. We may penalizeyou for including irrelevant materialin your
answerssothink aboutit alittle beforeyou setpento paper

(d) Supposeéhatyou wantedto confirmthe experimentalratelaw by performingyour own initial
rate studies. Choosesetsof experimentalconditionswhich could be usedfor this purpose.
Explain what patternsyou would expectto seein your measurementsMake your answeras
concreteaspossible [8 marks]

5. NOBr decompose@to nitrogenmonoxideand bromine. At 10°C, the following datahave been
obtained:

t (s) 0 10 20 30 40
[NOBI] (mol/L) 0.0400 0.0303 0.0244 0.0204 0.0175

(a) In apreliminaryexperimentwhich generategboordata,it wasfoundthatthereactionprobably
hasa simpleratelaw with eitherafirst orasecondrderdependencenthe NOBr concentration.
Which oneis it? Also, calculatetherateconstant[10 marks]

(b) How longwouldit take for the NOBr concentratiorto fall to 1% of theinitial value?[2 marks]

(c) Assumingthat the mechanisnis just the reverseof that shavn in questiond, is therea rate-
determiningstep?If so,whatis it? [2 marks]



