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The atmospheric pressure at the summit of Mt. McKinleyis 
606 mmHg on a certain day. What is the pressure in atm 
and in kPa ? 



 5.20   
 At 46°C a sample of ammonia gas exerts a pressure of 5.3 atm. What is the 
pressure when the volume of the gas is reduced to one-tenth (0.10) of the 
original value at the same temperature?  

• Temperature and amount of gas do not change in this problem (T1 = T2 and n1 = n2). 
Pressure and volume 

• change; it is a Boyle's law problem. 

 

• P1V1 = P2V2 

• V2 = 0.10 V1 

• P2=5.3 atm V1/0.10V1 

• P2= 53 atm 



 5.21: The volume of a gas is 5.80 L, measured at 1.00 atm. What is the 

pressure of the gas in mmHg if the volume is changed to 9.65 L? (The 

temperature remains constant.)  

P1 = 1.00 atm = 760 mmHg P2 = ? 
 
V1 = 5.80 L V2 = 9.65 L 
 
P1V1 = P2V2 
 
P2= P1V1/ V2 
 
(760 mmHg)(5.80 L)/9.65 L 
 
P2= 457 mmHg 



 5.22: A sample of air occupies 3.8 L when the pressure is 1.2 atm. (a) What 
volume does it occupy at 6.6 atm? (b) What pressure is required in order to 
compress it to 0.075 L? (The temperature is kept constant.) 





 5.24: Under constant-pressure conditions a sample of hydrogen 
gas initially at 88°and 9.6 L is cooled until its final volume is 3.4 L. 
What is its final temperature? 



 5.31: A sample of nitrogen gas kept in a container of volume 2.3 L and at a 
temperature of 32°C exerts a pressure of4.7 atm. Calculate the number of 
moles of gas present. 



 5.32:Given that 6.9 moles of carbon monoxide gas are present in a container of 

volume 30.4 L, what is the pressure of the gas (in atm) if the temperature is 
62°C?  



5.36:The temperature of 2.5 L of a gas initially at STP is raised to 250°C at 
constant volume. Calculate the fi nal pressure of the gas in atm. 



 5.40   Calculate its volume (in liters) of 88.4 g of CO2  at STP.  



 5.47:A 2.10-L vessel contains 4.65 g of a gas at 1.00 atm and 27.0°C. (a) 
Calculate the density of the gas in grams per liter. (b) What is the molar 
mass of the gas? 



5.48   
 Calculate the density of hydrogen bromide (HBr) gas in grams per liter at 733 
mmHg and 46°C.  



The density can be calculated from the ideal gas equation. 

d = PRT/M 

M = 1.008 g/mol + 79.90 g/mol = 80.91 g/mol 

T = 46° + 273° = 319 K 

733 mmHg X1 atm / 760 mmHg = 0.964 atm 

 

d =2.98 g/L 

Alternatively, we can solve for the density by writing: 

density = mass/volume 

Assuming that we have 1 mole of HBr, the mass is 80.91 g. The volume of the gas can be calculated using 

the ideal gas equation. 

V = nRT/P 

(1 mol) x 0.0821 L atm X(319 K)/0.964 atm=  

V= 27.2 L 

 

Now, we can calculate the density of HBr gas. 

mass 80.91 g 

volume 27.2 L 

density =2.97 g/L 



5.55: A compound of P and F was analyzed as follows: Heating 0.2324 g of the 
compound in a 378-cm 3  container turned all of it to gas, which had a pressure of 
97.3 mmHg at 77°C. Then the gas was mixed with calcium chloride solution, 
which turned all of the F to 0.2631 g of CaF2 . Determine the molecular formula 
of the compound 



5.55 If you determine the molar mass of the gas, you will be able to determine the molecular formula from the 

empirical formula. First, let’s calculate the molar mass of the compound. 
n=PV/RT 
(97.3mmHg/760mmHg) x 0.378 L/ 00821 x ( 77+273K)=.00168 mol 
 
Solving for the molar mass: 
mass (in g)/mol = 0.2324 g/ 0.00168 mol 
M = 138 g/mol 
 
To calculate the empirical formula, first we need to find the mass of F in 0.2631 g of CaF2. 
02631 gCaF2/78 g/mol CaF2 x 2/1 x 19 =0.128 g 
 
Since the compound only contains P and F, the mass of P in the 0.2324 g sample is: 
0.2324 g − 0.1280 g = 0.1044 g P 
Now, we can convert masses of P and F to moles of each substance. 
? mol P =0.1044 g Px 1 mol P/30.97 g P = 0.003371 mol P 
 
? mol F= 0.1280 g F x 1 mol F/19.00 g=   0.006737 mol F 
 
Thus, we arrive at the formula P0.003371F0.006737. Dividing by the smallest number of moles (0.003371 mole) 

gives the empirical formula PF2. 

To determine the molecular formula, divide the molar mass by the empirical mass. 

molar mass 138 g/ 68.97 g= 2 

empirical molar mass Hence, the molecular formula is (PF2)2 or P2F4 

 



 .63: A   mixture of gases contains 0.31 mol CH4 , 0.25 mol C 2 H 6 , and 0.29 

mol C3 H8 . The total pressure is 1.50 atm. Calculate the partial pressures of the 
gases.  





5.78:The temperature in the stratosphere is 223°C. Calculate the root-mean-
square speeds of N2, O2 , and O3 molecules in this region. 



5.89: Using the data shown in Table 5.4, calculate the pressure exerted by 2.50 moles of CO2  
confined in a volume of 5.00 L at 450 K. Compare the pressure with that predicted by the ideal 
gas equation. 
. 


