Chemistry2000Spring2001SectionB Test1 Solutions

1. (a) We first compareexperimentsl and2. At constanfOy]|, the concentratiorof NO is
doubled,resultingin a (roughly) fourfold increasen the rate. Thus, the orderwith
respecto [NOJ is 2. Experimentsl and3 werecarriedout atidenticalNO concentra-
tions but the oxygenconcentrationn experiment3 wasdoublethatin experimentl.
Theratealsodoubled sothe orderwith respecto [O,] is 1. Theratelaw is therefore

rate= k[O2][NOJ2.
(b) We shouldgetsimilar valuesusingary of thethreeexperimentsFromthefirst, we get

_ rate 28x 10 °molL"1s1
~ [O2][NOJ2  (0.0010mol/L)(0.0020mol/L)2

K =7.0x10°L%mol 2s L.

2. 1L of solutioncontaing.919mol of ethanolandweighs913.9g. Themolarmassof ethanol
is 46.068g/mol. Thus
Meth = (9.919mol) (46.068g/mol) = 4569¢.

Therest(457.0g) is water Themolarmassof wateris 18.015g/molsothenumberof moles

of wateris 4570
-Ug
=——— —  =25368mol.
MH20 = 18.015g/mol mo
Themolefractionof ethanolis therefore
9.919mol
— =0.2811
Xeth= 5,919+ 25.368mol

3. By stoichiometryif we startwith 0.9atmof dimethyletherandform 0.7atmof methanewe
have used0.7atmof dimethylether We thushave 0.2atmleft. We needto find t suchthat
X = 0.2atmwith xg = 0.9atm
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4. If thereactionis first order a plot of In[A] vst shouldgive a straightline. If thereactionis
secondrder aplotof 1/[A] vst shouldgive astraightline. Corverselyif we usethewrong

plot, thedatawill notfit aline.

5. We have a pair of equationsn two unknavns:

Keo €XP (— 7522) (477 C = 750K)
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If we divide thesetwo equationswe eliminatek,, andobtaina singleequationin oneun-
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known:
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~3.33x 10‘4K_1%

2.22x 107K
(8.314510JK ~*mol1)(2.22 x 10*K) = 185kJ/mol

To getks, we cango backto eitherof the original equationsFor instance,

0.0855s 1 =

" Ko
d[HBr]

6. (a)
(b) At equilibrium,

kooexp< 750:{) =1.35x 10 13,

6.3x 10ts™1

= kq[H][Brz] — k_1[HBI][Br]

dHBr] 0
at
- ki[H][Br] = k_1[HBTr][Br]
.k — HBAB]_ ki
. [H][Bra] — k1

(€) k.1=ki/K=14x10 L mol !s?!



