Chemistry 10252008
PS #2 Ansawvers

From Whitten, Chapter 12

63. Hydrogen was collected over water at 19;C and 757torr. Thevolume of this gas
sample was 355mL. Wha volume would the dry hydrogen occupy at STP?

Thevapor pressure of water at 19;C is 16 48torr (Table 12-4 or Appendix E).

PH2 = Ptotd BPH2 O vapor = 757torr B16.48 torr = 741 torr.
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85. At 22jC, Cl, molecules have some rms speed (which we need not calculate). At what
temperature would therms speed of F, molecules be the same?

At T =22iC(295K), U, = /%ﬂ< where Mcy, isthemolecular weight of
cl,

Chlorinegas.

We want thetemperature at which Fluorinegas has the same speed:
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Solvingfor T, T=——=2 =158K =#115iC
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101.A paticular tank can safely hold gas up to a pressure of 44.3 atm. When thetank
contains38.1 g of N, at 25jC, thegas exerts a pressure of 10.1 atm. What isthe highest
temperature to which the gas sample can be heated?
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- _ (44.3atm)(298K)_, 51y, 1030C
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Whitten Chgpter 16:
9.1 point

At agiven time, N reacts with H, at arate of 0.3 M/min to produe NH3z. At wha
rate is the other reactant conaentration changing and wha is therate of produd
formation?

N>+ 3H>! 2NH;3

L dIN,] _, 1d[H,] _ 1 d[NH,]

Rateof rxn = l
dt 3 dt 2 dt

So, H, isdisappearing 3x as fast (0.9 M/min) and NH3 is ben producd twice asfast (0.6
M/min).

17. 1 point
L et(3 assume a generic rate law, rate = k[A]"‘[B]n

rate, _ k[0.30M]"[0.30" _"3% _ 0009

Orderin A i
rate, k[0.10M]"[0.30]" 1& 0003
m=1
%
Order inB rate; k[0.10M][0.10]" % 0003
ratg  k[0.10M][0.30]" 3& 0003
n=0

rate = k[A], and notthat they asked, butk = 0.003min™



29.1 point

Therate of decompostion of NO, by thefollowing reaction at a particular temperatureis
5.4" 10° mol NOy/L¥s when [NO2]=0.0100mol/L.

2NO,(9) — 2NO(g)+0,(9)

() Assume tha therate law israte = KINO,]. What rate of disappearance of NO, would
be predicted when [NO,] = 0.00500mol/L?

The concentration changesby ! . If thereaction isfirst order in [NO], so the
rate of disappearance of NO, would also be halved: 2.7" 10° mol NO/L ¥s.

(b) Now assume that therate is secondorder in[NO,]. Wha rate of disappearance of
NO, would be predicted when [NO,] = 0.005007?

rate, = (! )% rate;=1.4" 10° mol NOJ/L¥s.

(c) Therate when [NO,] = 0.00500moal/L is1.4" 10° mol NO,/L¥s. Whichratelaw is
correct?

Rate=k[NO,]?

(d) Cadculate therate congant.

028M7's?
1. Pressure # (Numbe of collisong $ (Force per collision)
Number of collisons# ums = ?’I\/Iir

For per collison# momentum = mass %Ums = M% ?’I\/Iir: V3RTM

Pressure # ?)I\/Iﬂ_ V3RTM =3RT

KMT predictsthat pressure isdirectly propationd to temperature.

a 10atm NO,, 10am NO, 10atm O,



b.10atm NO,, 5 atm O,
c. 8am NO, 12 atm H>0, 2 atm NH3

3. Thepartia pressure of 0zoneis 6.0 x 10° atm at groundlevel, and 1.5 x 10° am
at 10 km, near thebottom of the stratogphee. Note that groundlevel temperature is about
280K and at the bottom of the stratophere, about210K.

a Given atotal atmospheic pressure of 0.10 atm at 10 km, wha isthemole fraction
of ozoneat each dtitude?

At sealevel, thisis easy since P is 1.00 atm, you get a mole fraction of 6.0 x 10°.
(6.0 x 10°)(10° ppmv) = 0.006 ppmv

At the bottom of the stratogpheae, themol fractionis:
= (15x 10° atm)/(0.1 atm) = 1.5 x 10°® (10° ppmv) = 0.015ppnv

b. What isthe concentration of ozone in molecules’cem?, at each altitude?
At sea level

no3 _ F)o3 _ 6.0" 10#9atm —2G" 1d¢10 mol
N - Latm e L
V. RT (082127)(28K)

$ n 3 moleculeé

26" 170 g6.02" 107 o) =16 10 e
& 10007 |

at 10 km in altitude

no3 _ F)o3 _ 15" 10#9atm _ " mol

= =87"10m =

'V RT(08212m)(210K)

$ n 3 molecule;
_ 8_7" 10#11mT0|&602 102 W) - 52 n 1010 molec;ule

& 10000 ) e

4.

Consde thereaction of 0zone(Os) to molecular oxygen:
2059 ! 30y
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Fill inthetable bdow usng the daa shown onthegraph.

Tria [Os]ini (M) d[Os]/dt (M/s) d[O,]/dt (M/s) | Rxn. Rate (M/s)

1 0.2 -0.033 0.050 0.017

2 0.1 -0.017 0.025 0.0085

What is the rate law for this reaction.

Note that the rate doubles when [Og]i,idoubles: first order relationship

rate = k[O3]

What is the value of the rate constant (with correct units)?
k = (0.017 M/s)/(0.2 M) = 0.085 s™




