Chemistry2000Spring2001SectionB Assignmentl

Solutions
1.
8.0g
NKMnO4 Wzg/mol = 0.051mol.
My,0 = (250mL)(0.99823g/mL) = 250g.
) _ 250g .
S.NH,o = Wg/mol =13.9mol.
Xer = Nk + 0.051mol — 0.0036

MH,0+ Mk + Mo, 13.9+0.051+0.051mol

2. (a) Supposehatwe take 1L of this solution. This liter of solutioncontainsl.697mol of
acetoneandweighs0.984%g (from the concentratioranddensity respectrely). The
acetoneveighs

Macetone= (1.697mol)(58.079g/mol) = 98.56g.
Thewatercontainedn our liter of solutionthereforeweighs
Myater= 984.9 — 98.56g = 886.3¢.

Themolality is therefore

1.697mol

= 0.8863g

= 1.915mol/kg.

(b) Consideragainour liter of solution.We know how mary molesof acetonet contains.
Thenumberof molesof watercanbe determinedrom the mass:

88639
Muater = Ta015g/mol — +0-20mol
1.697mol
- Xacetone = 1.697+49.20mol 0.03334

A[A]  0.382-0.400mol/L 11
At 0305 = —0.056molL""s™ .




(b)

A[B] A[A] 11

N - e T 0.113molL™ s .
Notes:l amusingA’sinsteadof d’s becauséheseareaveragerates.However, it would
not be wrongto usedervative notation. It's a matterof taste,andI’'m notcompletely
consistentiboutit myself. Also notethatl gotthe answerto this questionusingmore
digitsthanareshavn in my answerto question3a. Thisis the correctproceduregven
if the two numbersarethennot quite in the stoichiometricratio of 2:1. This is fine
sincethe last significantfigure shovn in ary calculationis supposedo be someavhat

uncertain.(That's why we stopatthatdigit ratherthansomeother)

4. Theratelaw is assumedo beof asimpleform, e.g.dx/dt = kx". If weincreasex by afactor

of 3,

dx/dt increasedy afactorof 9= 32. Thereforetheorderof thereactionwith respect

to thereactan(n) is 2.

5 (a)

(b)

Experimentdl, 2 and3 wereperformedatidenticalnitrogenmonoxideconcentrations.
The concentratiorof ozonewas doubledfrom experimentl to experiment2 andthe
rateincreasedy afactorof 2. Comparingexperimentsl and3, theratio of theozone
concentrationss 3 andtheratio of theratesis also3. Therateis thereforeproportional
to theozoneconcentration.

Experiments3, 4 and5 were performedat identical ozoneconcentrations.The NO
concentratiorwas doubledin experiment4 comparedto experiment3 and the rate
doubled.Comparingexperiments3 and5, we seethatboththe NO concentrationand
ratesarein ratiosof 1:3. Thus,therateis alsoproportionalto the NO concentration.

Theratelaw is therefore

dNO7]
e kINOJ][O3].
Ill usedatafrom experimentl, but we couldin principleuseary of thedatapoints:
) d[NO]/dt
[NOJ[O3]

66.0x 10 molL"1s1
(1.00x 10-6mol/L)(3.00x 10-6mol/L)

= 2.20x10'Lmol1s71,

Notethatl gotrid of the S| prefixeson the quantitiesappearingn this calculationto
avoid gettinganansweiin awkwardunits (22.0L (umol)~1s~! or 22.0L /uM). Strange
unitslik e thesearesometimesiseful,but it is generallyconsideredadstyleto have a
prefixin thedenominatoof unitsin the SI system.The prefixesshouldreally only be
usedasprefixes,i.e. at the beginning of a unit, whetherit is a simpleunit (g, mol, L,
etc.) or acompoundnit (suchaspmolL ~1s1).



(€)

d[NO;]
dt

KINOJ[O3]



