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For #1-8: Four identical 1.0-L flasks contain the gases He, Cl2, CH4, and NH3, each at 0°C and 1 atm pressure. 
   a. He   b. Cl2   c. CH4   d. NH3   e. All gases the same 
 ________1. Gas with greatest number of molecules   
________2. Gas with molecules having the smallest average kinetic energy   
________3. Gas where the collisions are elastic   
________4. Gas with the highest density   
________5. Gas with diatomic molecules   
________6. Gas with molecules having the highest average velocity   
________7. Gas where the molecules are most polar and therefore least ideal in behavior   
________8. Gas with molecules having the lowest average velocity   
________9. Based on the figure to the right, the boiling point of ethyl alcohol under an external 
 pressure of 0.0724 atm is ____°C. 
  a. 20   b. 40   c. 70   d. 80 

 ________10. Based on the figure to the right, the boiling point of diethyl ether under an external 
 pressure of 1.32 atm is ____°C. 
  a. 10   b. 0   c. 20   d. 40 

 ________11. Based on the figure to the right, the boiling point of water under an external  
 pressure of 0.316 atm atm is ______°C. 
  a. 70   b. 80   c. 40   d. 90 

 ________12. A balloon contains an mixture of cyclopropane (cp) and oxygen (O2) at 171 torr & 570. torr, respectively. What  
 is the ratio of the number of moles of cyclopropane to moles of oxygen? (ncp / nO2 = ?) 
  a. 3.33   b. 0.390    c. 0.300    d. 0.230 

 ________13. For a gas, which variables are directly proportional to each other (other conditions are constant)?   
 1. T & n    2. V & n    3. V & T 
  a. 3 only     b. 2 only     c. 1 only     d. 2 and 3 only  

 ________14. The measure of resistance to flow of a liquid is 
  a. vapor pressure   b. van der Waals forces  c. surface tension  d. London forces   e. viscosity  

 ________15. The predominant intermolecular force in CaBr2 is __________. 
  a. ion-dipole forces    b. hydrogen bonding    c. ionic bonding    d. dipole-dipole forces  

 ________16. Which one of the following is most soluble in water? 
  a. CH3OH     b. CH3CH2CH2CH2OH    c. CH3CH2CH2OH    d. CH3CH2CH2CH2CH2OH  

 ________17. The phrase "like dissolves like" refers to the fact that __________. 
a. gases dissolve other gases        b. polar solvents dissolve nonpolar solutes & vice versa        c. solvents can only dissolve 
solutes of similar molar mass        d. polar solvents dissolve polar solutes & nonpolar solvents dissolve nonpolar solutes  

 ________18. Which of the following is not a postulate of the kinetic molecular theory? 
a. The average kinetic energy of the particles is directly proportional to the absolute temperature.        b. The forces of 
attraction and repulsion between the particles are insignificant.        c. Gas particles have most of their mass concentrated 
in the nucleus of the atom.        d. The moving particles undergo perfectly elastic collisions with the walls of the container.  

 ________19. A gas sample is held at constant pressure. The gas occupies 3.62 L of volume when the temperature is 21.6°C.  
 Determine the temperature at which the volume of the gas is 3.42 L. 
  a. 278 K     b. 295 K     c. 20.4 K     d. 312 K 

 ________20. The valve between the 2.00-L bulb, in which the gas pressure is 1.80 atm, and the 3.00-L bulb, in which the gas  
 pressure is 3.00 atm, is opened. What is the final pressure in the two bulbs, the temperature remaining constant? 
  a. 1.80 atm     b. 0.720 atm     c. 2.28 atm     d. 2.52 atm  
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________21. Based on molar mass & dipole moment of the 5 compounds in the table, which should have the highest boiling point? 

Substance Molar Mass (g/mol) Dipole Moment (D) 
Propane, CH3CH2CH3 44 0.1 
Dimethylether, CH3OCH3 46 1.3 
Acetaldehyde, CH3CHO 44 2.7 
Acetonitrile, CH3CN  41 3.9     a. CH3CH2CH3      b. CH3OCH3      c. CH3CN      d. CH3CHO  

 Zinc metal is added to hydrochloric acid to generate hydrogen gas, which is collected over a liquid whose vapor pressure is the 
same as pure water at 20.0°C (18 torr). VT = 1.7 L & its PT = 0.810 atm.   

________22. Determine the partial pressure of the hydrogen gas in this mixture. 
  a. 598 torr     b. 616 torr     c. 562 torr     d. 580 torr 

 ________23. Determine the number of moles of hydrogen gas present in the sample. 
  a. 42 mol     b. 0.056 mol     c. 0.82 mol     d. 1.3 mol  

 You have two samples of the same gas in the same size container, with the same pressure. The gas in the first container has a 
Kelvin temperature four times that of the gas in the other container.   

________24. The ratio of the number of moles of gas in the first container compared to that in the second is 
  a. 1:4      b. 4:1     c. 2:1      d. 1:1  

 ________25. The ratio of the average velocity of particles in the first container compared to that in the second is 
  a. 1:1      b. 4:1      c. 2:1      d. 1:4  

 ________26. For an ideal gas, which pairs of variables are inversely proportional to each other (if all other factors remain  
 constant)?  1. V and T                  2. T and n                       3. n and V                      4. P and T 
  a. 1 and 3 only     b. 1 and 2 only     c. 2 only     d. 3 and 4 only  

 ________27. In liquids, the attractive intermolecular forces are __________. 
a. strong enough to hold molecules relatively close together but not strong enough to keep molecules from moving past each 
other           b. strong enough to keep the molecules confined to vibrating about their fixed lattice points           c. strong 
enough to hold molecules relatively close together           d. very weak compared with kinetic energies of the molecules  

 ________28. Which of the following would represent the greatest pressure? 
  a. 0.680 atm     b. 14.1 in Hg     c. 11.4 psi     d. 517 mmHg  

 ________29. A gas is _____ & assumes the _____ of its container whereas a liquid is _____ & assumes the _____ of its container. 
  a. compressible, volume & shape, not compressible, shape of some    
  b. compressible, shape, not compressible, volume of some    
  c. compressible, volume & shape, compressible, volume    
  d. condensed, volume & shape, condensed, volume & shape  

 ________30. Which of the following choices has the compounds correctly arranged in order of increasing solubility in water? 
  a. CH3OH < CH4 < LiF    b. LiF < NaNO3 < CHCl3    c. CH3OH < Cl4 < CHCl3    d. CCl4 < CHCl3< NaNO3  

 ________31. You have a 400-mL container  with 55.0% He & 45.0% Ar by mass at 25°C & PT = 1.5 atm. You heat the  
 container to 100°C. Calculate the ratio of PHe : PAr.  a. 1/1.22  b. 1/12.2  c. 12.2/1  d. 1.22/1 
 
________32. Crystalline solids differ from amorphous solids in that crystalline solids have __________. 
  a. atoms, molecules, or ions that are close together    b. a long-range repeating pattern of atoms, molecules, or ions    
  c. appreciable intermolecular attractive forces    d. no orderly structure  

 ________33. Crystalline solids __________. 
  a. exist only at very low temperatures      b. exist only at high temperatures    
  c. have their particles arranged randomly      d. have highly ordered structures  

 ________34. The principal reason for the extremely low solubility of NaCl in benzene (C6H6) is the __________. 
  a. hydrogen bonding in C6H6       b. strength of the covalent bond in NaCl    
  c. weak solvation of Na+ and Cl− by C6H6     d. strong solvent-solvent interactions 
 ________35. Which of the following would have a higher rate of effusion than C2H2? 
  a. CH4      b. O2      c. N2      d. Cl2 

 



Name: ____________________________________________ Period: _____ Date: __________ AP Gases / IMFs PT 19-20  

 
________36. What volume of air at 276 K must a person with a 2.2 L lung capacity & 309 K body temperature breathe in to  
 fill their lungs?  a. 2.08 L     b. 1.97 L     c. 3.93 L     d. 2.46 L  

 
________37. Of the following substances, only __________ has London dispersion forces as its only intermolecular force. 
  a. CH4      b. NH3      c. H2S      d. CH3OH  

 ________38. Calculate the density of nitrogen at STP. 
  a. 0.625 g/L     b. 1.25 g/L     c. 0.800 g/L     d. 0.312 g/L  

 ________39. The mole fraction of He in a gaseous solution prepared from 4.0 g of He, 6.5 g of Ar, and 10.0 g of Ne is __. 
  a. 0.20      b. 0.60      c. 0.11      d. 0.86  

 ________40. Together, liquids and solids constitute __________ phases of matter. 
  a. the disordered    b. all of the     c. the condensed    d. the fluid  

 
________41. If 2 L container A has 41.6 g O2, how many grams of CO2 does the 1 L ‘B’ contain (temperature & pressure are  
 the same)? a. 57.2 g    b. 2.60 g     c. 0.650 g     d. 28.6 g  

 
________42. At 1000°C and 10. torr, the density of a certain element in the gaseous state is 2.9 x 10−3 g/L. The element is: 
  a. He      b. F      c. Zn      d. Na  

 
________43. A volatile liquid is one that __________. 
  a. readily evaporates    b. is highly flammable    c. is highly hydrogen-bonded    d. is highly viscous  

 
________44. Which of the following would have a higher rate of effusion than C2H2? 
  a. O2      b. Cl2      c. CH4      d. N2 

 
________45. C12 H26 molecules are held together by __________. 
  a. ion-dipole interactions    b. dispersion forces    c. hydrogen bonding    d. dipole-dipole interactions  

 
________46. Which one of the following is most soluble in hexane (C6H14)? 
  a. CH3CH2OH     b. CH3CH2CH2CH2CH2OH   c. CH3CH2CH2OH    d. CH3OH  

 
________47. Which one of the following exhibits dipole-dipole attraction between molecules? 
  a. BCl3      b. Cl2      c. CO2      d. PH3 

 
________48. Which one of the following substances would be the most soluble in CCl4? 
  a. H2O      b. NH3      c. C10H22     d. CH3CH2OH  

 
________49. Which of the following intermolecular forces exist in all solid substances? 
  a. Covalent bonding    b. Hydrogen bonding    c. Dispersion forces    d. Dipole-dipole forces  

 
________50. Which conditions of P, T, and n, respectively, are most ideal? 
  a. high P, high T, high n    b. high P, low T, high n    c. low P, low T, low n    d. low P, high T, low n 

 
________51. A sample of He gas occupies 14.7 L at 23°C and 0.956 atm. What volume will it occupy at 40°C and 1.20 atm? 
  a. 12.4 L     b. 19.5 L     c. 11.1 L    d. 20.4 L 

 
________52. What is the mole percent of ethanol (C2H5OH), which consists of 71.0 g of ethanol for every 16.7 g of water  
 present?  a. 81.0%     b. 1.66%     c. 62.4%     d. 37.6%  

 
________53. Which of the following compounds is expected to have the LOWEST boiling point? 
  a. CH3CH2CH2CH3    b. CH3CH2CH3     c. CH3CH2OH     d. CH3OCH3  

 
________54. __________ is the energy required to expand the surface area of a liquid by a unit amount of area. 
  a. Meniscus     b. Surface tension    c. Volatility     d. Viscosity  

 ________55. If a pair of gases effuse from the same container & one escapes 1.43 times faster, what two gases could they  
 have been?  a. O2 and Cl2    b. Cl2 and SF6     c. CO and CO2     d. O2 and SF6 

 ________56. The force of attraction that exists between Na+ & H2O is called a(n) __________ interaction. 
  a. ion-ion     b. hydrogen bonding    c. dipole-dipole     d. ion-dipole  
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 ________57. Hydrogen bonding is a special case of __________. 
  a. London-dispersion forces           b. ion-dipole attraction           c. dipole-dipole attractions           d. none of the above  

 ________58. An unknown gas’ effusion rate was found to be 11.9 mL/min. If under identical conditions oxygen (O2) gas  
 effuses at 14.0 mL/min, what could the unknown gas be? 
  a. C2H2     b. F2      c. CO2      d. NO 

 ________59. A solid has a very high melting point, great hardness, and poor electrical conduction. This is a(n) ______ solid. 
  a. ionic                    b. metallic and covalent network                    c. covalent network                    d. molecular  

 ________60. What is the final total pressure when the valve between 9 atm of a gas in a 5-L tank & 6 atm of a gas in a 10-L  
 tank is opened?    a. 15 atm    b. 4 atm     c. 7 atm     d. 3 atm 
 ________61. Which of the following substances is more likely to dissolve in CH3OH? 
  a. CH3CH2OH     b. CCl4      c. N2      d. NaCl 

 ________62. What would happen to a gas sample’s average kinetic energy if the gas temperature was increased from 20°C to 40°C? 
  a. It would double.    b. It would increase.    c. It would decrease.    d. It would become half its value.  

 ________63. The concentration (M) of an aqueous methanol produced when 0.200 L of a 2.00 M solution was diluted to 0.800 L is  
  a. 0.400     b. 0.800     c. 8.00      d. 0.500 

 ________64. The molarity (M) of an aqueous solution containing 22.5 g of sucrose (C12H22O11) in 35.5 mL of solution is 
  a. 0.104     b. 3.52     c. 1.85 x 10−3     d. 1.85 

 ________65. The wavelength of light that has a frequency of 1.20 x 1013 s−1 is __________ m. 
  a. 0.0400     b. 2.50 x 10−5     c. 25.0      d. 2.5 

 ________66. What is the frequency (s−1) of electromagnetic radiation that has a wavelength of 0.53 m? 
  a. 1.8 x 10−9     b. 5.7 x 108     c. 1.6 x 108     d. 1.3 x 10−33

 

 ________67. The energy of a photon of light is ______ proportional to its frequency and _______ proportional to its wavelength. 
  a. indirectly, not    b. inversely, inversely    c. directly, inversely    d. inversely, directly  

 ________68. Of the following, __________ radiation has the shortest wavelength. 
  a. ultraviolet     b. radio     c. X-ray     d. infrared  

 ________69. The energy of a photon that has a wavelength of 9.0 m is __________ J. 
  a. 2.2 x 10−26     b. 4.5 x 10−25     c. 2.7 x 109     d. 4.5 x 1025

 

 ________70. The frequency of a photon that has an energy of 3.7 x 10−18 J is __________ s−1. 
  a. 5.6 x 1015     b. 5.4 x 10−8     c. 1.8 x 10−16     d. 2.5 x 1015 
 

For Questions 71-76: The heating curve shown to the right was generated by measuring the heat 
flow and temperature for a solid as it was heated. 

 
________71. The slope of the _____ segment corresponds to the heat capacity of the liquid 
 of the substance.   a. AB            b. BC            c. CD            d. DE            e. EF 
 ________72. The slope of the _______ segment corresponds to the heat capacity of the gas. 
  a. AB     b. BC   c. CD   d. DE   e. EF 
 
________73. The heat flow into the sample in the segment ____ will yield the value of the ΔHvap of this substance. 
  a. AB     b. BC     c. CD     d. DE     e. EF 
 
________74. The slope of the __________ segment corresponds to the heat capacity of the solid. 
  a. AB     b. BC     c. CD     d. DE     e. EF 
 
________75. The heat flow into the sample in the segment __________ will yield the value of the ΔHfusion of this substance. 
  a. AB     b. BC     c. CD     d. DE     e. EF 
 
________76. The phase changes B → C and D → E are not associated with temperature increases because the heat energy is  
 used up to __________. 
  a. increase distances between molecules     b. break intramolecular bonds    
  c. rearrange atoms within molecules     d. increase the velocity of molecules


