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The Model: Surface Tension and Viscosity 

 

 

1. Water molecules on the surface interact with ____________ (more, fewer) molecules than if they were 

below the surface. This makes surface water molecules __________ (more, less) stable. 

 
2. Substances adopt states that increase stability, so a sample of water will ________________ (maximize, 

minimize) the number of molecules at the surface. This ________________ (increases, decreases) the 

sample’s surface area. 

 
3. If a liquid experiences high IM forces, the molecules will be _________________ (closer together, 

farther apart), so the “skin” formed on the surface will be ____________ (stronger, weaker). 

 
4. General Rule: Surface tension ______________ (increases, decreases) with increasing IM forces. 

 
 
 



5. Gasoline is composed of long, nonpolar hydrocarbons and is more viscous than water. Glycerol, which 

is a smaller, polar hydrocarbon, is also more viscous than water. Smaller, nonpolar hydrocarbons are 

typically less viscous than water. This means that viscosity is strongly affected by ______________ and 

_______________. 

The Model: Dispersion Forces 

 

6. Atoms with a higher ‘n’ value have electrons that are ______________ (farther from, closer to) the 

nucleus. This means the electrons are held __________ (more, less) tightly. 

 
7. Electrons that are held more tightly are __________ (more, less) able to shift than electrons that are held 

less tightly. 
 

8. Electron density can shift to different places around the atom over time, which creates 

__________________ (permanent, temporary) dipoles. 

 
9. If a molecule is larger (typically signified by a larger molar mass), then its electron density is _________ 

(more, less) likely shift than for a smaller molecule. 
 
 

10. (All, Some) __________ atoms have electrons, so _________ (all, some) molecules experience 
dispersion forces. 
 
 



11. General Rule: Larger atoms and molecules are ________ (more, less) polarizable than smaller atoms 

and molecules, so they experience ______________ (larger, smaller) dispersion forces. 

The Model: Dipole-Dipole Interactions 
 

 

12. Carbon is ________ (more, less) electronegative than oxygen, so carbon has a partial _____________ 

(positive, negative) charge, and oxygen has a partial _____________ (positive, negative) charge. This 

means that formaldehyde (CH2O) is a ____________ molecule. 

 
13. Since the charges are always present, the molecule has a ______________________ (temporary, 

permanent) dipole. This means that dipole-dipole interactions are ________________ (stronger, weaker) 

than dispersion forces. 

 
14. Nonpolar molecules ____________ (can, can’t) have dipole-dipole interactions. 

 
 
 

15. General Rule: ______________ (Polar, Nonpolar) molecules experience dipole-dipole interaction in 

addition to dispersion forces. _________________ (Polar, Nonpolar) molecules only experience 

dispersion forces. 



The Model: Hydrogen Bonding 
 

 

 

 

16. The three most electronegative atoms are ______________, _________________, and 

________________. This means that a hydrogen atom would experience a ______________ (weaker, 

stronger) intermolecular attraction to these atoms. 

 
 

17. Stronger intermolecular attractions would lead to ___________ (higher, lower) boiling points because 

___________ (more, less) energy is required to break the interactions.  

 
 

18. General Rule: A hydrogen bond, which is a _____________ (stronger, weaker) type of dipole-dipole 

interaction, is formed when a hydrogen atom in one molecule interacts with a ______________, 

_____________, or _____________ atom in another molecule. 

 

Boiling Point: 19.5°C Boiling Point: -85.0°C 



The Model: Ion-Dipole Forces 

 

19. When sodium chloride is mixed into water, it ________________. 
a. Remains an intact molecule 
b. Falls to the bottom of the container 
c. Breaks into its component ions 

 
 

20. The partial _____________ (positive, negative) charge on the oxygen interacts with the _____________ 

(sodium, chlorine) ion, and the partial _____________ (positive, negative) charge on the hydrogen 

interacts with the _____________ (sodium, chlorine) ion. 

 
 

21. General Rule: Any _____________ (ionic, molecular) compound that can dissolve in a polar liquid will 
experience ion-dipole forces. 

Skills Practice: Intermolecular Forces 
22. Identify the predominant intermolecular force for each molecule: 

a. HCl 
 
 
 

b. C2H4 
 
 
 

c. NH3 
 
 
 
 
 



d. PF3 
 
 
 

e. CCl4 

 

 
23. Which substance is likely to have the highest boiling point? 

a. C4H10 
b. CF4 
c. CH3Cl 
d. CH3OH 

 
24. Which atom is the most polarizable? 

a. Antimony  
b. Tin 
c. Tellurium  
d. Indium 
e. Iodine 
f. All of these would be equally polarizable 

 
25. Rank the compounds from most to least viscous: 

 
 
 

 

 

 

 

26. Melting and boiling points for nonpolar substances typically increase as molar mass increases. 
This is due to ____________________. 

a. Dipole-dipole interactions 
b. Dispersion forces 
c. Hydrogen bonding 
d. Ion-dipole interactions 

 
 
 
 
 
 
 



27. You have a glass of room temperature water sitting on a table. You put a cover over it so your cat 
won’t drink out of it while you go to another room. Assuming that this is a closed system, which 
statement best describes what is occurring in the glass? 

a. Water evaporates until the vapor pressure is reached; at that point, no more water 
evaporates unless you remove the cover. 

b. Water evaporates until the air is supersaturated with water vapor; then the water 
condenses until the vapor pressure is reached. 

c. Water does not evaporate because you covered the container but will evaporate once you 
remove the cover. 

d. Water evaporates until the vapor pressure is reached; it then evaporates and recondenses 
continuously while maintaining vapor pressure. 
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