
Chemistry 102 Ð 2008 
PS #2 Answers 
 
From Whitten, Chapter 12: 
 
63. Hydrogen was collected over water at 19¡C and 757 torr.  The volume of this gas 
sample was 35.5mL.  What volume would the dry hydrogen occupy at STP? 
 

The vapor pressure of water at 19¡C is 16.48 torr (Table 12-4 or Appendix E).   
 
PH2 = Ptotal Ð PH2 O vapor = 757 torr Ð 16.48 torr = 741 torr.   
 

!  
!  

P1V1

T1

=
P2V2

T2

 

 

!  

V2 =
P1V1T2

T1P2

 

 

! 

V2 =
(741 torr)" (35.3 mL)" (273K)

(292K)" (760 torr)
= 32.3 mL 

 
 
 

 
 

85. At 22¡C, Cl2 molecules have some rms speed (which we need not calculate).  At what 
temperature would the rms speed of F2 molecules be the same? 
 

At T = 22¡C (295K), 
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, where MCl2 is the molecular weight of 

Chlorine gas. 
 
We want the temperature at which Fluorine gas has the same speed: 
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Solving for T, 
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101. A particular tank can safely hold gas up to a pressure of 44.3 atm.  When the tank 
contains 38.1 g of N2 at 25¡C, the gas exerts a pressure of 10.1 atm.  What is the highest 
temperature to which the gas sample can be heated? 
 

!  

P
1
V
1

T
1

=
P
2
V
2

T
2

 but V1 = V2 so 
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(44.3atm)(298K)

10.1atm
=1310K=1030¡C 

 
 

Whitten Chapter 16: 
9. 1 point 
 

At a given time, N2 reacts with H2 at a rate of 0.3 M/min to produce NH3.  At what 
rate is the other reactant concentration changing and what is the rate of product 
formation? 
 
 N2 + 3 H2 !  2 NH3 
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So, H2 is disappearing 3x as fast (0.9 M/min) and NH3 is bein produced twice as fast (0.6 
M/min). 
 
17.  1 point 
LetÕs assume a generic rate law, rate = k[A]m[B]n 

Order in A 
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Order in B 
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 n = 0 
 
 rate = k[A], and not that they asked, but k = 0.003 min-1 

 



 
29. 1 point  
 
The rate of decomposition of NO2 by the following reaction at a particular temperature is 
5.4" 10-5 mol NO2/L¥s when [NO2]=0.0100 mol/L. 
 

! 

2NO2(g)" 2NO(g)+O2(g) 
 

(a) Assume that the rate law is rate = k[NO2].  What rate of disappearance of NO2 would 
be predicted when [NO2] = 0.00500 mol/L? 

 
The concentration changes by ! .  I f the reaction is first order  in [NO2], so the 
rate of disappearance of NO2 would also be halved: 2.7 " 10-5 mol NO2/L¥s. 
 

(b) Now assume that the rate is second order in [NO2].  What rate of disappearance of 
NO2 would be predicted when [NO2] = 0.00500? 
 

rate2 = (! )2¥ rate1 = 1.4 " 10-5 mol NO2/L¥s. 
 
(c) The rate when [NO2] = 0.00500 mol/L is 1.4 " 10-5 mol NO2/L¥s.  Which rate law is 
correct? 
 

Rate=k[NO2]
2 

 

(d)  Calculate the rate constant. 
 

0.28 M-1s-1 
 

 
1. Pressure #  (Number of collisions) $  (Force per collision) 
 

Number of collisions #  urms  =  
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For per collision #  momentum = mass % urms =  M%
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KMT predicts that pressure is directly proportional to temperature. 
 
 

2.   
 a. 10 atm NO2, 10atm NO, 10 atm O2 



 b. 10 atm NO2, 5 atm O2 
 c. 8 atm NO, 12 atm H2O, 2 atm NH3 

 
3. The partial pressure of ozone is 6.0 x 10-9 atm at ground level, and 1.5 x 10-9 atm 
at 10 km, near the bottom of the stratosphere. Note that ground level temperature is about 
280 K and at the bottom of the stratosphere, about 210 K. 
a. Given a total atmospheric pressure of 0.10 atm at 10 km, what is the mole fraction 
of ozone at each altitude?   
 
At sea level, this is easy since Ptot is 1.00 atm, you get a mole fraction of 6.0 x 10-9. 
(6.0 x 10-9)(106 ppmv) = 0.006 ppmv 
 
At the bottom of the stratosphere, the mol fraction is: 
= (1.5 x 10-9 atm)/(0.1 atm) = 1.5 x 10-8 (106 ppmv) = 0.015 ppmv 
 
b. What is the concentration of ozone, in molecules/cm3, at each altitude? 
At sea level 
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at 10 km in altitude 
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4. 
 
Consider the reaction of ozone (O3) to molecular oxygen: 
  2 O3(g) !  3 O2(g) 



a. Fill in the table below using the data shown on the graph.  
 

Trial [O3]ini (M) d[O3]/dt (M/s) d[O2]/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 

 
b. What is the rate law for this reaction. 
 
 Note that the rate doubles when [O3]ini doubles:  first order relationship 
 rate = k[O3]  

 
c. What is the value of the rate constant (with correct units)?    
 k = (0.017 M/s)/(0.2 M) = 0.085 s-1 
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