
Honors Chemistry 
Unit 2: Bonding & Molecular Forces 

Study Guide 
 

1. Define: 

Ion       Ionic Bond 

Valence electron     Covalent Bond 

Anion       Ionic Compound 

Cation       Molecular Compound 

Unshared Electron Pair     Nonpolar Covalent Bond 

Unpaired Electron     Polar Covalent Bond 

Intermolecular Forces     Intramolecular Forces 

 

 

1. Fill in the following chart with the properties of ionic, molecular and metal compounds. 

 

Type of 
Compound 

State of Matter Appearance 
Melting/Boiling 

Point 
Conductivity 

Solubility in 
Water 

Conductivity 
in Water 

Ionic SOLID Crystal High No Yes 

 
Yes 

Molecular 
SOLID, LIQUID OR 

GAS 
Crystal Low No 

Polar – yes 
Nonpolar-no 

 
No 

Metal SOLID 
Shiny 

silver/grey or 
white 

highest Yes no 

 
N/A 

 

2. What properties would a sample of MgCl2 have?    IONIC COMPOUND 

-high melting point (714 °C)   -doesn’t conduct as a solid 
-high boiling point (1412 °C)   -conducts as a liquid or when dissolved in water 

 -solid, white crystal 

3. What properties would a sample of CO2 have?     NONPOLAR COVALENT COMPOUND 

-low melting point (-56.6° C)  -doesn’t conduct as a solid 

-low boiling point (  -57 °C)  -slightly soluble in water 

       -colorless gas 

  



 

4. How do you determine the amount of valence electrons for an element on the periodic table? 

Column number on periodic table, repeating pattern of 8 

 

5. How do you determine the ionic charge for an element on the periodic table? 

Column/group number on periodic table 
Metals have a positive charge (lose valence electrons) 
Nonmetals have a negative charge (gain valence electrons to reach 8) 

 

6. Differentiate between an ionic bond and a covalent bond. 

IONIC BOND COVALENT BOND 

Metal & nonmetal 
Large difference in electronegativity 
>1.7 
 
Balance charges 
Use roman numerals 
Polyatomic ions 
DO NOT USE PREFIXES 

Nonmetal & nonmetal 
Small difference in electronegativity 
1.7-0.4 is polar covalent 
<0.4 is nonpolar 
 
Use prefix naming system to determine subscripts 

 

7. How can you differentiate between an ionic compound and a covalent compound? 

Look for the presence of a metal 
Calculate the electronegativity difference 
Ionic bonds will form between atoms far apart on periodic table 
Covalent bonds will form between atoms near each other on periodic table (nonmetals & nonmetal) 

 

8. What are the naming rules for ionic compounds?  For covalent compounds? 

Ionic  
Balance charges to determine subscripts, uses roman numerals, uses polyatomic ions 
Covalent 
Uses prefix system to determine subscripts 

 

9. In a properly drawn Lewis dot structure, how many valence electrons will each atom have? 

Each atom should have 8 valence electrons when bonding 

(except Hydrogen and Helium, which aim for 2 valence electrons) 

 

10. What is an unshared pair of electrons? 

pair of electrons typically not used in bonding 

 

 

11. What is an unpaired electron?                                Single electron, available for bonding 

 

 



 

12. Draw a proper Lewis dot structure for Carbon Tetrachloride, CCl4. 

 
 

 

13. Draw a proper Lewis dot structure for ethanol, CH3CH2OH. 

 
 

 

14. How do you determine the polarity of a bond? 

Subtract the electronegativities 

The higher the electronegativity difference, the more polar the bond 

 

Ex.  Carbon electronegativity = 2.55  2.55 -2.2 = 0.35  C-H forms a nonpolar bond 

        Hydrogen electronegativity = 2.2 

 

Oxygen = 3.55  3.55 – 2.2 = 1.35 H-O bond is polar 

Hydrogen = 1.35 

     

 

 

15. If a bond is polar, what does the more electronegative atom do?  What does this do to the more electronegative 

atom?  To the less electronegative atom? 

The more electronegative atom pulls the electron cloud , giving that end of the molecule a partial negative 

charge.  The less electronegative end of the bond has a partial positive charge 

 

 
 

   

16. Differentiate between intermolecular forces and intramolecular forces.  Why are both important? 

 

Intermolecular forces – forces between adjacent molecules 

Cause higher boiling points, higher freezing points.  More energy is required to spread molecules apart. 

 

Intramolecular forces – forces within the molecule 

Force of attraction between atoms in the same molecule (sharing or transfer of valence electrons) 



 

17. Rank the intermolecular forces in order from weakest to strongest: dipole-dipole, dispersion, hydrogen bonding. 

dispersion , dipole-dipole, hydrogen bonding 

 

 

18. Rank the intramolecular forces (bond types) in order from strongest to weakest: ionic, nonpolar covalent, polar 

covalent, metallic. 

metallic, ionic, polar covalent, nonpolar covalent 

 

 

19. Rank the 4 bond types in order of highest melting and boiling points to lowest melting and boiling points.  

Explain why some molecules require more energy to melt/boil than others. 

metallic, ionic, polar covalent, nonpolar covalent 

the stronger the bond, the more energy needed to change the phase 

 

Practice Questions 

1. Which of the following orbital diagrams shows an atom with 6 valence electrons?  B 

                 1s         2s               2p 

a.        

   

b.    

 

c.  

   

d.    

 

2. How many valence electrons does one atom of the following elements contain? 

a. Ca    b. P  c. Kr  d. Cu  e. O  f. Al 

2  5     8                         2 or 1                      6                          3 

 

3. How many unpaired electrons do the following atoms contain? 

a. C  b. F  c. S  d. Se 

4                              1                            2                          2 

   

 

4. Draw the correct Lewis structure for Ammonia, NH3.  How many unshared pairs of electrons does Nitrogen 

contain?   Nitrogen has 1 unshared pair of electrons 

     



 

5. Draw the correct Lewis structure for C3H7F.  How many unshared pairs of electrons surrounds each carbon 

atom?  Is this molecule polar or nonpolar? 

  each carbon originally had 4 unshared electron 

      POLAR MOLECULE – fluorine is very electronegative and pulls e- 

 

6. Which is stronger, intermolecular or intramolecular forces?  Why? 

Intramolecular forces are strong.  Atoms transfer or share electrons to fill octet. 

 

7. Identify each compound as ionic, polar covalent, or nonpolar covalent:    SUBTRACT ELECTRONEGATIVITES 

a. CaCl2  IONIC 

 

b. SO2  POLAR COVALENT 

 

c. F2  NONPOLAR COVALENT 

 

d. H2O  POLAR COVALENT 

 

e. KCl  IONIC 

 

f. CO2  NONPOLAR COVALENT (symmetrical molecule, so polarities cancel) 

 

 

8. Rank the following molecules from weakest bond strength to strongest bond strength. 

a. Cl2, HCl, CaCl2 

WEAK……STRONGEST 

Cl2,      HCl,         CaCl2 

 

 

b. NaBr, HBr, Br2  

               WEAK……STRONGEST 

                Br2       HBr          NaBr  

 

 

9. Rank the following molecules from most polar to least polar. 

a. CCl4, CH4, CH2Cl2, CH2Br2 

CH2Cl2, CH2Br2,  CCl4,  CH4 

 

b. CH2F2, CH2Cl2, CH2Br2, CH2I2 



CH2F2, CH2Cl2, CH2Br2, CH2I2 

 

 

10. Rank the following from highest to lowest boiling point. 

a. HBr, Cu, CH4, CaCl2 

Cu, CaCl2 , HBr, CH4 

 

b. CF4, KCl, HF, Ni 

Ni, KCl, HF, CF4 

 

11. Name the following compounds. 

a. NH4ClO3  d. Ca3(PO4)2  g. N2H4 

Ammonium chlorate            calcium phosphate           dinitrogen tetrahydride 

 

b. MgBr2   e. CaCO3  h. Na2SiO3 

magnesium bromide              calcium carbonate             sodium silicate 

 

c. NF3   f. Fe(NO3)3  i. CuCl2 

Nitrogen trifluoride               iron (III) nitrate                       copper (II) chloride 

 

12. Give the balanced formula for the following compounds. 

a. Ammonium phosphate    g.   Calcium nitrate 

(NH4)3PO3     Ca(NO3)2 

 

 

b. Potassium Chromate    h.   Manganese (IV) chloride 

K2CrO4                 MnCl4 

 

 

c. Dinitrogen pentoxide    i.   Carbon tetrabromide 

N2P5       CBr4 

 

 

d. Tetraphosphorus decasulfide   j.   Potassium sulfate 

P4S10       K2SO4 

 

 

e. Silver acetate     k.   Dinitrogen monoxide 

AgNO3       N2O 

 

 

f. Sodium phosphide    l.   Silicon tetrachloride 

Na3P       SiCl4 

 


