
Assignment 10 A 
 

1- Which of the following is (are) characteristic of gases? 

a) high compressibility 

b) relatively large distances between molecules 

c) formation of homogeneous mixtures, regardless of the natures of nonreacting gas components 

d) all of these 

e) none of these 

(All of the above are characteristics of a gas.) 

 

2- For an ideal gas, calculate the pressure in atm if 8.25 × 10
−2

 mol occupies 174 mL at 215°C. 

a) 1.90 × 10
−2

 atm 

b) 10.6 atm 

c) 19.0 atm 

d) 8.37 atm 

e) 35.0 atm 

(You correctly solved the ideal gas law for P after substituting the correct units into the equation.) 

 

3- A chemical reaction is taking place in a sealed vessel of fixed volume. In the course of the reaction, the 

      number of moles of gas present in the vessel increases. In an effort to maintain a constant pressure inside the 

      vessel, the temperature 

a) must be raised. 

b) must be lowered. 

c) will have no effect. 

d) must not be influenced by the chemist. 

(On the nRT side of the ideal-gas law equation, if n is increased, T must be decreased in order to 

maintain a constant value for the product PV.) 

 

4- Calculate the molar mass of a gas if 4.40 g occupies 3.50 L at 560. torr and 41°C. 

a) 32.4 g/mol 

b) 5.74 g/mol 

c) 44.0 g/mol 

d) 28.2 g/mol 

e) 10.0 g/mol 

(You divided the grams of compound by the moles of compound, which you calculated via the ideal 

gas law.) 

 

5- Calculate the density of SO2 gas at 0.960 atm and 35°C. 

a) 3.80 × 10
−2

 g/L 

b) 2.43 g/L 

c) 5.93 × 10
−4

 g/L 

d) 2.75 g/L 

e) 2.86 g/L 

(You determined the density of SO2 gas from its molar mass using the equation d = PM/RT.) 

 

6- Ammonium sulfate, an important fertilizer, can be prepared by the reaction of ammonia with sulfuric acid:  

2NH3(g) + H2SO4(aq)    (NH4)2SO4(aq)  

Calculate the volume of NH3(g) in liters needed at 20°C and 25.0 atm to react with 15.0 kg of H2SO4. 

a) 306 L 

b) 294 L 

c) 28900 L 

d) 0.294 L 



e) 147 L 

(You determined the moles of NH3(g) needed from the reaction stoichiometry, then used the ideal 

gas law to determine the volume of the NH3(g).) 

 

7- A mixture containing 0.779 mol CH4(g) and 0.976 mol CO2(g) is confined in a vessel. The partial pressure of 

    CH4(g) is 1.82 atm. Calculate the partial pressure of CO2(g) and the total pressure in atmospheres. 

a) PCO2 = 0.449 atm, Pt = 0.808 atm 

b) PCO2 = 2.28 atm, Pt = 4.10 atm 

c) PCO2 = 0.460 atm, Pt = 2.28 atm 

d) PCO2 = 0.520 atm, Pt = 2.34 atm 

e) PCO2 = 1.87 atm, Pt = 3.69 atm 

(You used the mole fraction of CH4 to calculate the total pressure, then calculated the partial 

pressure of CO2 by the difference between the total pressure and the partial pressure of CH4.) 

 

8- O2 gas is effused through a pinhole in 5.0 sec. How long will it take an equivalent amount of CO2 to effuse 

      under the same conditions? 

a) 5.9 s 

b) 3.6 s 

c) 0.23 s 

d) 4.3 s 

e) 6.9 s 

(The CO2 takes longer because the molecules have a larger mass and so move more slowly.) 

 

9- An ideal gas differs from a real gas in that the molecules of an ideal gas 

a) have no kinetic energy. 

b) have a large attraction for each other. 

c) have a molar mass of zero. 

d) have no attraction for one another. 

e) have appreciable molecular volumes. 

(There are no attractive forces between ideal gas molecules.) 

 

10- Consider four identical 1.00-L flasks containing the following gases each at 25°C and 1 atm pressure: H2,  

 O2, NH3, SO2. For which gas do the molecules have the highest-average kinetic energy? 

a) O2 

b) SO2 

c) same for all gases 

d) H2 

e) NH3 

(According to the kinetic molecular theory, the average kinetic energy of a gas is directly 

proportional to the Kelvin temperature. Hence, it is the same for all gases at a given temperature.) 

 

11- Br2 is a liquid with a density of 3.03 g/mL. Determine the pressure in atm exerted by a column containing 

Br2 at a height of 1000. mm. The density of mercury is 13.6 g/mL. 

a) 0.293 atm 

b) 1.32 atm 

c) 5.91 atm 

d) 223 atm 

e) 4.49 × 10
3
 atm 

(The pressure is less than an equivalent column of Hg because the Br2 has a density much less than 

that of Hg.) 

 

12- Find the quantity of a gas in moles if 6.38 L at 358°C has a pressure of 955 torr. 

a) 207 mol 



b) 0.285 mol 

c) 0.273 mol 

d) 0.155 mol 

e) 6.45 mol 

(You solved the ideal gas law for n while using consistent units for all variables.) 

 

13- A particular 10.0-L container will explode if the internal pressure exceeds 50.0 atm. What is the largest mass 

of He that can be inserted into the container at 19.0°C? 

a) 1.28 × 10
3
 g 

b) 0.824 g 

c) 6.85 g 

d) 20.9 g 

e) 83.4 g 

(This is the mass of the He gas that will fill the container to a pressure of 50.0 atm at 19.0°C. In this 

problem, since the question asked for the largest mass of He that could be inserted into the 

container, 83.46 g was rounded down to 83.4 g.) 

 

14- A sample of hydrogen gas was collected over water at 21.0°C and at a pressure equal to the atmospheric 

      pressure of 748 torr. The volume of the sample was 512 mL. How many grams of H2 are in the sample?  

      (The vapor pressure of water at 21.0°C is 18.7 torr.) 

a) 0.0203 g 

b) 0.0421 g 

c) 31.2 g 

d) 0.0410 g 

e) 32.0 g 

(You corrected the pressure of the H2 by subtracting the water vapor pressure, then calculated the 

moles and grams of H2.) 

 

15- A quantity of N2 gas originally held at 3.80 atm pressure in a 1.00-L container at 26°C is transferred to 

 a 10.0-L container at 20°C. A quantity of O2 gas originally at 4.75 atm and 26°C in a 5.00-L container is 

 transferred to this same container. What is the total pressure in the new container in atmospheres? 

a) 2.52 atm 

b) 2.76 atm 

c) 2.70 atm 

d) 8.55 atm 

(You calculated the partial pressure of each gas under the new conditions, then added these together 

to get the total pressure.) 

 

16- According to kinetic molecular theory, 

a) gases consist of tiny particles in constant, random motion. 

b) the average kinetic energy of the particles of a gas is directly proportional to the Celsius 

temperature. 

c) attractive and repulsive forces between gas particles are stronger than those between gas particles 

and container walls. 

d) the collisions between gas particles are inelastic. 

e) the volume of the gas molecules themselves take up most of the space in a gas. 

(Gas molecules are in rapid random motion.) 

 

17- Place the following gases in order of increasing average molecular speed at 300 K: Xe, CCl4, IF5 

a) Xe < CCl4 < IF5 

b) Xe < IF5 < CCl4 

c) CCl4 < Xe < IF5 

d) CCl4 < IF5 < Xe 



e) IF5 < CCl4 < Xe 

(At constant temperature the larger the molar mass of a substance, the slower the velocity of its 

constituent particles.) 

 

18- What is the rms speed, u, of an oxygen molecule at 20.0 °C? 

a) 2.285 × 10
5
 m/s 

b) 1.511 × 10
1
 m/s 

c) 6.760 × 10
2
 m/s 

d) 4.780 × 10
2
 m/s 

(The rms speed is given by (3RT/M)
½
.) 

19- A balloon containing dry air originally had a volume of 4.39 L at 44°C and a pressure of 729 torr. 

 To what temperature must the balloon be cooled to reduce its volume to 3.78 L if the pressure 

 is constant? 

a) 38.0°C 

b) 0.°C 

c) 95.2°C 

d) 273°C 

e) 51.1°C 

(The temperature change in Kelvin is proportional to the volume change.) 

 

20- If 50.75 g of a gas occupies 10.0 L at STP, what will be the volume in L occupied by 129.3 g of the 

      same gas at STP? 

a) 3.92 L 

b) 50.8 L 

c) 12.9 L 

d) 25.5 L 

e) 5.08 L 

(The volume of the gas is directly proportional to the number of moles of the gas.) 

 

21- Consider the following reaction:  

2NO(g) + 2H2(g)    N2(g) + 2H2O(g)  

What volume of H2 is required to react with 10.0 L of NO, and what volume of N2 is produced if the 

temperature is constant at 300°C? 

a) 10.0 L H2, 5.0 L N2 

b) 5.0 L H2, 10.0 L N2 

c) 10.0 L H2, 10.0 L N2 

d) 10.0 L H2, 20.0 L N2 

e) 5.0 L H2, 5.0 L N2 

(The reaction stoichiometry shows that the volume of H2 needed is equal to the volume of NO 

reacted, and the volume of N2 produced is half the volume of NO used.) 

 

22- A breath of air has a volume of 1.05 L at a pressure of 740 torr and body temperature of 37°C. Calculate the 

      number of molecules in the breath. 

a) 0.0456 molecules 

b) 0.0402 molecules 

c) 0.337 molecules 

d) 2.42 × 10
22

 molecules 

e) cannot answer without knowing the composition of breath 

(You correctly calculated the number of moles of gas, then converted this into the number of 

molecules.) 

 

 

23- 1.9 mol of gas are in a flask at 21°C and 697 torr. The flask is opened and more gas is placed in the flask. 



      The new pressure is 795 torr and the temperature is now 26°C. How many moles of gas are now in the flask? 

a) 1.6 mol 

b) 2.1 mol 

c) 2.2 mol 

d) 1.7 mol 

e) 1.8 mol 

(The number of moles of a gas is inversely proportional to the Kelvin temperature and directly 

proportional to the pressure at constant volume.) 


