Chemistry2710Spring2001Assignmeng

Due: Friday, Jan.26,9:00a.m.

Graphs. Thisandsubsequerdssignmentandtestswill requireyouto drav somegraphs.The
presentatiorstandard$or graphsn thelecturepartof this courseareasfollows:

e Bothcomputergenerate@ndhand-dravn graphsareacceptableln thelattercaseusegraph
paperwith millimeter rulings. In eithercase the graphshouldbe atleast10cmx 10cmin
size.

e Axesmustbelabeledwith thequantityplottedand(if appropriatejheunits. Axis labelscan
beaddedby handfor computergeneratedraphs.

e Theendpointf thetwo axesshouldbe chosersothatthe datacover agoodportionof the
graph.

e Datashouldbe plottedwith symbols(points,squaresywhatever) which arelarge enoughto
be clearlyvisible but not solarge asto make it unclearwherethe pointsare. Symbolswith
aradiusof 1 mm areoptimal. Slightly larger symbolsare OK, but muchlargersymbolsare
justtoo small. Smallersymbolsarefineif they areclearlyvisible (perhapsecausehey are
in adifferentcolor).

¢ If thedataaresupposedo fit aline, thatline shouldbedrawn. A line shouldalsobe dravn
if youwantto show thatthedatadon't fit aline particularlywell.

Linear regressions. Recallthatall slopesandinterceptsareto be obtainedfrom databy linear
regression.You canuseeithera spreadshegirogramor your calculatoy but remembethatyou
will only have accesgo your calculatorin examssomake sureyou know how to useit.

1. Supposehat we can measurehe concentratiorof the reactantA in a reactionwith stoi-
chiometry2A + B — P. In thefirst few secondsof the reaction,the obsenationsare as
follows:

t () 00 12 21 31 43 50
a(mol/L) 0.0400 0.0389 0.0381 0.0373 0.0364 0.0360

(a) Do thesedataall lie in theinitial rateregion? If not, how mary of thesepointscanbe
usedto determingheinitial rate?Useoneor moregraphsto supportyour aguments.
[5 marks]

(b) Determinetheinitial rateof thereaction.[4 marks]



2. lodinereactswith ketonegorganicmoleculesontaininganonterminalC=0group)in aque-
oussolutionaccordingo the generakeactionscheme

I> + ketone— iodoketone+ H™ + 1.

For oneparticularketone thefollowing initial ratedatawereobtained:

[I2] (mol/L) [ketone](mol/L) [H*] (mol/L) v(molL—1s™1)

1 5x104 0.2 1.0x 102 7.0x10°°
2 3x10*4 0.2 1.0x 1072 7.0x10°°
3 5x10* 0.5 1.0x 1072 1.7x 104
4 5x104 0.5 3.2x10°2 5.4x 104

(a) Whatis theratelaw for thisreaction?5 marks]
(b) Calculatetherateconstant[3 marks]

3. Supposehatthefollowing initial ratedatawereobtainedor areactionA — B:

a (mol/L) 0.010 0.019 0.027 0.040 0.052
vimmolL-1s) 50 66 7.3 80 84

Canthesedatabedescribedy asimpleratelaw? If so,calculateheorderandrateconstant.
Otherwisedemonstrat¢éhatthe datacannotbe describedy a simpleratelaw. [6 marks]

4. Considerthemechanism

(a) Whatis theoverallreaction2 marks]
(b) Write down acompletesetof mass-actiomlifferentialequations[6 marks]
(c) Relatetheequilibriumconstanfor the overallreactionto therateconstants[6 marks]

(d) Assumingthatthereversestepscanbeignoredandthatthe secondstepis muchfaster
thanthefirst, whatratelaw would be obsened?[2 marks]

5. Fortheelementaryeaction

Ky
H(g) + Brz(g) == HBr(g) + Br(g),
K1

ki =2.09x 108 L mol~1s~1 andtheequilibriumconstants 1.5 x 10?8. Whatis k_1? [4 marks]



