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1971 
 

PCO = Patm - PH2O = (752 - 19.8) torr = 732.2 torr 

n = 
PV
RT

= 
( 732 . 2 torr )( 0 . 242 L ) 

62 . 4 L _ torr
mol _ K ( ) ( 295 . 15K ) 

= 9 . 62∞ 1 0 − 3 mol 

 

9 . 62∞ 1 0 − 3 mol ∞ 
2 mol H COONa 

2 mol C O 
∞ 

68. 0 g 
1 mol 

= 0 . 654 g 
 

0.654 g/0.964 g × 100 = 67.9% 
 
1971 
(a) PC6H6 = χP°C6H6  = (49/50)(75 torr) = 73.5 torr 
(b) PT = χP°tol. + χP°benz. 
 = (3/4)(22 torr) + (1/4)(75 torr) = 35.3 torr. 

 
χ benz . = 

1 
4 ( ) 75torr( ) 

35. 25torr
= 0 . 532 

 
 

 
 
1972 
 (a) 

 
 K2CO3 + 2 HCl → 2 KCl + CO2 + H2O 
 

 
 = 1.38 g K2CO3 
   

 
(b) KOH + HCl → K+ + Cl-  + H2O 
   

 2(0.0100 mol) = 0.0200 mol HCl reacted with K2CO3 
 1 mol NaOH = 1 mol HCl 

 

 mol HCl reacted = (0.200 - 0.0200 - 0.130)mol = 0.050 mol 
 

n = 
PV
RT

= 

740 
760 

atm ( ) ( 0 . 249 L ) 

0 . 08205 L _ atm 
mol _ K ( ) ( 295 K ) 

= 0 . 0100mol C O 2 

0 . 0100mol CO 2 ∞ 
1 mol K 2 CO 3 

1 mol C O 2 
∞ 

138 . 2 g  K 2 CO 3 
1 mol K 2 CO 3 

1.38 g  K 2 CO 3 
5.00 g  m ix

∞ 100 % = 27. 7 % K 2 CO 3 

0.100L  H Cl
∞ 

2.0 mol 
1 L 

= 0 . 200  mol  H Cl

0.0866L N aOH 
∞ 

1.5 mol 
1 L 

= 0 . 130  mol  H Cl excess 

0.050mol  H Cl
∞ 

1mol  K OH
1mol  H Cl

∞ 
56.1g K OH
1mol  K OH

= 2 . 81g 
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2.81 g  KOH 
5.00 g  m ix

∞ 100 % = 56. 2 % KOH 
  

 KCl = (100 - 27.7 - 56.2)% = 16.1% KCl 
 
 
1973  
(a) 6.19 g PCl5 / 208.22 g/mol = 0.0297 mol PCl5 

 
 = 0.640 atm = 487 mm Hg 
 
(b) PPCl3 = PCl2 = X; PPCl5 = (0.640 - X) mm Hg 
 PT = 1.00 atm = (0.640 - X) + X + X 
 X= 0.360 atm = PPCl3 = PCl2 
 PPCl5 = (0.640-0.360) atm = 0.290 atm = 220 mm 
 
 
1976 
Useful realtionship is: M= (gRT)/(PV). Significant intermolecular attraction exists at temperatures not far above 
boiling point. 
Therefore, the compressibility of the gas is greater and the value of PV is smaller than predicted. 
This would lead to a higher value for the molecular weight than the true value. 
 
 
 
1982  

a) 2 points 

Real molecules exhibit finite volumes, thus excluding some volume from compression. 

Real molecules exhibit attractive forces, thus leading to fewer collisions with the walls and a lower pressure. 
 

b) 3 points 

SO2 is the least ideal gas. 

It has the largest size or volume. 

It has the stongest attractive forces ( van der Waals forces or dipole-dipole interactions). 
 

c) 3 points 

High temperature results in high kinetic energies. 

This energy overcomes the attractive forces. 

Low pressure increases the distance between molecules. (So molecules comprise a small part of volume or 
attractive forces are small) 

P = 
nRT 

V 
= 

(0.0297 mol ) 0 . 08205 L _ atm 
mol _ K ( ) ( 525 . 15K ) 

2 . 00L 
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Question 2 

 
10 points 
 
2. A rigid 8.20 L flask contains a mixture of 2.50 moles of H2 , 0.500 mole of O2 , and sufficient Ar 

so that the partial pressure of Ar in the flask is 2.00 atm. The temperature is 127ºC. 
  
 (a) Calculate the total pressure in the flask. 

PH2
 = 






nH2RT

V   = 


















L20.8

)400)(
mol·K
L·atm

0821.0mol)(50.2( K
 = 10.0 atm  

PO2
 = 






nO2RT

V   = 


















L20.8

)K400)(
mol·K
L·atm

0821.0mol)(500.0(
 = 2.00 atm 

PAr = 2.0 atm 
 
 
PT = PH2

 + PO2
 + PAr = 10.0 atm + 2.0 atm + 2.0 atm = 14.0 atm 

 
1 point earned  
for the partial 
pressure of H2 
 
 
1 point earned  
for the partial 
pressure of O2 
 
 
1 point earned for 
the total pressure 

 
 
 (b) Calculate the mole fraction of H2 in the flask. 

Mol fractionH2
 = 







molH2
 molH2 + molO2 + molAr

   

molH2  =  2.50 mol 

molO2  =  0.500 mol 

molAr = 



PV

RT   = 


















)K400)(
mol·K
L·atm

0821.0(

)L20.8)(atm00.2(
 = 0.500 mol Ar  

molH2
 + molO2

 + molAr = 2.50 mol + 0.500 mol + 0.500 mol 

                                        =  3.50 mol total  

Mol fractionH2
 = 







molH2
 molH2 + molO2 + molAr

  = 







mol3.50
mol2.50

= 0.714  

 
 
 
 
 
 

1 point earned  
for mol Ar 
 
 
 
 
1 point earned  
for mol fraction  
of  H2 
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Question 2 (cont’d.) 

 
 (c) Calculate the density (in g L–1) of the mixture in the flask 
 

2.50 mol H2 






2.016 g H2

1 mol H2
  =  5.04 g H2 

0.500 mol O2 






32.0 g O2

1 mol O2
  =  16.0 g O2 

0.500 mol Ar 



40.0 g Ar

1 mol Ar   =  20.0 g Ar 

 
total mass  =  5.04 g + 16.0 g + 20.0 g  =  41.0 g  
 

density = 







volume
mass total

= 



41.0 g

 8.20 L   =  5.00 g L–1 

 
 
 
 
1 point earned  
for mass of  
all species 
 
 
1 point earned  
for density 

 
The mixture in the flask is ignited by a spark, and the reaction represented below occurs until one of the 
reactants is entirely consumed. 
 
   2 H2(g)  +  O2(g)  →  2H2O(g) 
 
 (d) Give the mole fraction of all species present in the flask at the end of the reaction. 

 2 H2(g)   +   O2(g)   →    2 H2O(g) 
 I 2.50   0.500 0 
 C  – 1.00        − 0.500 2(+0.500) 
 E 1.50 0 1.00 
 
 
total moles after reaction = molH2

 + molH2O + molAr = 1.50 

mol + 1.00 mol + 0.500 mol  
                   = 3.00 mol total  
 

mol fractionH2
 = 








mol3.00

Hmol1.50 2 = 0.500 

mol fractionO2
 = 








mol3.00
Omol0 2 = 0  (not necessary) 

mol fractionAr = 







mol3.00

Armol0.500
= 0.167 

mol fractionH2O = 







mol3.00

OHmol1.00 2 = 0.333 

 
1 point earned for 1.00 mol H2O  
 
 
 
 

1 point earned for total moles  
 
 
 
 
 
1 point earned for any two mol 
fractions, excluding O2 
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