CHEM 2141 Survey of Physical Chemistry Homework #6
due Thursday March 30" 5:00 PM. (UPDATED ASOF 3:40 PM SATURDAY 3/25/06)

Thehomework problemsare:
Ch: 10-1,2,6,9,13,16,18,19,26
Ch.11-9,10

For problems 10.6 and 10.18 | will accept both rate constants, either k or Kempirica
i.e.3A ® P, If thisoverdl rxnisfirs order in A: -1/3 d[A]/dt = k[A]

-d[A]/dt = 3K[A] = kemp[A] where kemp = 3k
where kemp isthe empirica (apparent) rate constant.

For Problem 10.6 Note that the pressures are proportiond to the moles. So you might want to treat
this the way you would an “equilibrium” problem by noting the decrease in 2x mole of N2Os leads to 4X
moles of NO2 and X moles of O.. Thus @ time t the tota no. of molesis: initid moles of N2Os — 2x +
4x + x = initid moles of N.Os +3x. S0 if you treat this as pressure: tota pressure = initia pressure of
N20s +3x. Where the change in the pressure of N2Os is—2x.

(This development should be similar to your study of chemical equilibrium from general chemistry)
2 N2Os(Q) ® 4ANO2(q) O2(q)

Initid moles| Po 0 0

(pressure since | =500Torr

vol. Same)

Change in moles| -2x +4X +X

(change pressure

in Torr units)

Find pressure Pnzos = Po-2X 4x X

(at timet)

ote the first order decay of N-Ox(g) isgiven as
P
In '\IID205 =-kt P Pyys=F eXp(' kt): P - 2X

0

Thusa atimet, you may determine X (pressure), which will alow you to determine the tota pressure

10.13 — You might just want to determine this by deduction. Determine successve haf-lives, i.e. two
half liveswould lead to ? of theinitia concentration, 3 half lives would lead to 1/8" etc.

10.16 — Treat thisinitidly as an equilibrium problem where you can determine the find number of moles
and hence the concentration for CH:COOC:Hs in terms of product concentration [P]. Note
concentration is proportiona to moles. Next use the appropriate expresson for A+B® P from Table
10.4 Thisis a long tedious problem.

[P] = concentration of product : either [CH3CO2-] or [CH3CH20H]
let [A] = the ester =[CH3COOC2H5]
let [B] = [OH-]




CHsCOOC:Hs(aq) | OH(aq) ® CHsCOz2 (ag) CH3CHOH(an)
Initid moles| [CH:COOC:HsJo = | [OH]o = 0.055 0 0
(concentration 0.150
sincevol. Same)
Change in moles| -x -X X X
(change
concentration)
Find [CH:COOCHslo —| [OH]o—x=[B] |x =[P x =[P
concentration X = [CHsCOOC:Hs]
(at timet)

[CHsCOOCHs]o — [P] = [CH:COOC:Hs] =[A]
Now use expression at bottom of Table 10.4

10.18 — Use your caculator to test In[A] vst (1* order) and L/[A] vst (2™ order) plotsfor linearity —
by determining the correlation coefficient. You can aso look at dopes of adjacent x,y pair, but this is

less clear dueto error.
You need entries for [A]
To determine entries for [A], we may convert entries of [B]

2A ® B

Initid moles| [Alo="? [Blo=0
(concentration
since vol. Same)

Change in moles| -2x X
(change
concentration)

Find [Alo-2x = [A] X =[B]
concentration
(a timet)

Att=¥:[Alx =[Alo- 2x=0 and [B]¥ =x=0.312 Thusyou may find [A]o

Thus at any time the concentration of [A] = [A]le-2x and the concentration of [B] = X, using this informtion
you may find values of [A] since you are given values of [B]

10.19 — The book’s answer of 3.66" 10" mol L* s* is incorrect in both units and magnitude. The
correct answer is3.74° 10" L mol* s* is

10.26
First order half life is given by

_1In2 _ e Ey0
t = T and k= Aexpc- ﬁ* so using these two equations you can write a single equation that
e (4]

relates the half-life to the temperature. If you write 2 such equations for the lifetime at 550 C. Of course this
will require that you solve for Eaq prior to solving for the lifetime. You need not know the value of A. This is
essentially a system of 2 equations and 2 unknowns.




