
Discussion
Monday, February 4th, 2008



Question 1
Trimethylamine [(CH3)3N] boils at 3oC; propylamine 
(CH3CH2CH2NH2) boils at 49oC. (a) What accounts for the 
difference in boiling points? (b) Propylamine is entirely 
miscible with water; trimethylamine has reasonably high 
solubility in water. What accounts for these data, 
considering that isobutane [(CH3)3CH] is considerably less 
soluble than trimethylamine? 
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Question 2
PCl3 and AsCl3 are similar substances, with similar geometries 
and bonding. (a) Which of these two substances would you 
expect to be more volatile at room temperature? (b) Which 
substance would you expect to have the higher boiling point? 
(c) In which substance would the kinetic energies of the 
molecules be greater at 40oC, a temperature well below either 
substance’s boiling point? (d) In which substance would you 
expect the intermolecular forces to be larger? 



Question 3
The normal melting and boiling points of xenon are -112oC 
and -107oC, respectively. Its triple point is at -121oC and 
282 torr, and its critical point is at 16.6oC and 57.6 atm. (a) 
Sketch the phase diagram for Xe, showing the four points 
given and indicating the area in which each phase is stable. 
(b) If Xe gas is cooled under an external pressure of 100 
torr, will it undergo condensation or deposition (the 
opposite of sublimation)? 



Question 4
When the following reactions come to equilibrium, does the 
equilibrium mixture contain mostly reactants or mostly 
products? 

(a) N2(g) + O 2(g) ! 2NO2(g); K C = 1.5 ! 10! 10

(b) 2SO2(g) + O 2(g) ! 2SO3(g); K P = 2.5 ! 109



Question 5
Write the equilibrium expression for K C for the following reactions:

(a) 2O3(g) ! 3O2(g)
(b) 2NO(g) + Cl 2(g) ! 2NOCl(g)
(c) Ag+ (aq) + 2NH 3(aq) ! Ag(NH 3)2

+ (aq)



Question 6
The equilibrium constant for the reaction

2NO(g) + Br 2(g) ! 2NOBr(g)

is KP = 1.6 × 10! 4 at 1000 K. (a) Calculate KP for the reaction 2NOBr(g) !
2NO(g) + Br 2(g). (b) At this temperature does the equilibrium favor NO and
Br2, or does it favor NOBr?
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(a) Label all phases and points on the phase diagram shown below. 
(b) Is this the phase diagram for water? If yes, explain your 
reasoning. 


