
Worksheet – Intermolecular Forces 
 
Chemical bonds are intramolecular forces, which hold atoms together as 
molecules. 
 
Intermolecular forces exist between atoms and molecules, determining their 
physical properties; solubility, boiling points, melting points. 
 
Intermolecular forces (IMF) can be ranked qualitatively using Coulomb’s Law: 
 

force  Q1Q2 
               r 

where Q1 and Q2 are charges and r is the distance between the charges. 
 
The consequences are: 
   - the bigger the charges, the stronger the interaction 
   - the closer the charges, the stronger the interaction 
 
 Shown below are the structures and boiling points of nine chemical species.  
Use this information to answer the following questions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.  Which species has the highest boiling point?  ________ 
     This is indicative of the strongest IMF. 

 
a.  How does it differ from all of the other compounds? 

 
b. Look at Coulomb’s law and identify each variable in the equation to the 

components of this species. 
Q1 (positive charge) = ______  Q2(negative charge) = _______ 

 
This is called an  ______________________ interaction (full positive and 
negative charges). 

 

 

= Cl- 
= Na+ 

NaCl = 1413oC N2 = -392oC 

H2O = 100oC NH3 = -33oC NO = -150oC 

 

CO2 = -57oC 

CH2O = - 21oC HF = 19oC 

 
HBr = -66oC 



2.  Compare the boiling points and structures of N2 and NO.  
     Which has stronger IMF? 

 
a. How do these compounds differ? 

 
b. There are no ionic charges in these compounds, but there may be 

partial charges, due to electronegativity differences between 
bonded atoms.  The three most electronegative elements are F, O and 
N, followed by the halogens (Cl > Br > I).   These will carry partial 
negative charges (-) and when bonded to other elements and the 
atom they are bonded to will carry a partial positive charge (+).  Label 
the partial charges in these two compounds. 

 
c.  Look at Coulomb’s law and identify each variable in the equation to 

the components in these species, where possible. 
 

Q1 (positive charge) = ______  Q2 (negative charge) = _______ 
 

d. The separation of charge within a molecule is called a dipole. 
 

Attraction between these partial charges is called a  ______________interaction 
(partial positive and negative charges). 
 
3.  Compare the boiling points and structures of CO2 and CH2O. 
     Which has the stronger IMF? 

a.  Label the partial positive and negative charges.   
 

b. Then draw vectors indicating the direction of the charge separation 
   (            )  with the arrow head pointing to the negative charge. 

 
c. Explain the difference in boiling point based on the partial charges and 

molecular shape. 
 
4.   Identify the two compounds that do not possess dipole moments. 

 
a. ______  ______   

 
b.  What appears to determine their relative boiling points? 

 
All atoms and molecules possess instantaneous dipole moments, due to the 
movement of the electrons in their structures.  At any given instant, the electrons 
might all be on one side of the nucleus, giving rise to a separation of charge 
within the atom.   
 
These are called London Dispersion Forces (LDF) and increase in strength 
with the number of electrons in the system.   



5. Compare HBr and HF.   
Both possess polar bonds and permanent dipole moments. 
 
a. Which will have the larger LDF? 

 
b. Which has the stronger IMF, based on their boiling points? 

 

 

The difference in the strength of these dipoles is due to hydrogen bonding  
(H-bonding). 
The three most electronegative elements, F, O and N, when bonded directly to 
hydrogen give rise to especially large dipoles.   
 
The H+

 bonded to F, O or N  is called a H-bond donor and is the positive charge 
in the coulombic equation. 
The F-, O-and N- are called H-bond acceptors and are the negative charges.  
Label these as d or a on the molecules. 

 
6. Decide if each of the compounds has H-bond donors and/or acceptors 
     

 
compound H-bond donor H-bond acceptor
NaCl   
N2   
CO2   
HBr   
H2O   
CH2O   
NH3   
NO   
HF   

 
7.   Which of the following pairs of compounds can form H-bonds to each other?  

 
i.  NO and H2O  ii.  H2O and H2O   iii.  CH2O and H2O 
  

 
iv.  CH2O and CH2O  v.  H2O and NH3  vi.  NH3 and NH3 

 
 
8.  What types if IMF will exist between the following pairs of compounds? 

 
i.  CO2 and CO2      ii.  H2O and Na+  iii.  NO and H2O 

 
 

iv.CH2O and CH2O     v.  HBr and NH3  vi. HF and NH3 



 
  
 
 
 
 


