Review Sheet-Covalent Bonding



Name_____Key_________________________
Part A: Fill in the Blank

1.  A covalent bond occurs when atoms ___share_________________ electrons.

2.  Compounds that contain covalent bonds have ____low_________ melting points.

3.  A single covalent bond occurs when two atoms share ___2____ electrons.

4.  A double covalent bond occurs when two atoms share __4___ electrons.

5.  A triple covalent bond occurs when two atoms share ___6___ electrons.     

6.  A molecule is considered nonpolar if the bonds are ______nonpolar________ or if the bonds are arranged _____symmetrically__________________ .

7.  A covalent bond in which the electrons are shared equally is classified as ___nonpolar____________.

8.  Is water polar or nonpolar? polar
9.  What does the saying “like dissolves like” mean?polar dissolves polar (and ionic); nonpolar dissolves nonpolar
10.  If a substance does not dissolve in water, what conclusion can be drawn about the substance? It is nonpolar
11. Covalently bonded molecules consist of a nonmetal bonded to a ___nonmetal_____________.

12. List the properties of a covalently bonded substance. Low melting point, nonconductor of electricity, gases or liquids at room temp (or soft solids), may or may not be soluble in water
13.  State the octet rule.  Explain why hydrogen is an exception to the octet rule. Elements are stable when they have 8 electrons in the outer level. Hydrogen is an exception because it only needs 2 electrons in the outer level due to the fact that it only has one energy level.
14.  Some elements, when bonded, exhibit an expanded octet.  What does this mean? They may have more than 8 electrons in the outer level. This happens when elements have at least 3 energy levels and an unoccupied d sublevel
15.  Two elements, when bonded, are stable with fewer than 8 electrons in the outer level.  Name the two 
       elements that exhibit this behavior. Be and B
16.  Define the term diatomic molecule.  2 atoms of the same element that form a covalent bond
17.  List the 7 elements that occur as diatomic molecules. H2, N2, O2, Cl2, Br2, F2, I2
18.  Review the numerical prefixes used then naming covalent molecules. Mono-, di-, tri-, tetra-, penta-, hexa-, hepta-, octa-, nona-, deca-
19.  Rank the three types of covalent bonds (single, double, and triple) in order of increasing strength.  

Single< double< triple
20.  Rank the three types of covalent bonds in order of increasing length.

       Triple< double< single
Part B:  Naming Compounds/Formula Writing

Name the following compounds.

21.  N2O ___dinitrogen monoxide______________24.  PCl3 __phosphorus trichloride_____
22.   SF6 __sulfur hexafluoride_________________25.  Cl2O8 __dichlorine octaoxide______
23.  P2O5 ___diphosphrous pentoxide___________26.  SiF4 ___silicon tetrafluoride________
Write the formulas for the following compounds.

27.  nitrogen trifluoride ____NF3____________

30.  disulfur dichloride ___S2Cl2___________

28.  dinitrogen tetroxide____N2O4____________

31.  diphosphorus trioxide ___P2O3____
29.  dichlorine heptoxide ___Cl2O7____________

32.  dihydrogen monoxide _H2O___________

Part C:  Lewis Dot Formulas 
For each covalent molecule below, complete the following:

· Draw the Lewis Dot diagram

· Predict the electron domain and molecular geometries
· Predict the polarity

· Predict the bond angles

33.  OF2  bent, polar, <109.5



40.  SF6 octahedral, nonpolar, 90



34.  CCl4 tetrahedral, nonpolar, 109.5

41.  BrF3 T-shape, polar, 90 and 180
35.  NH3 trigonal pyramidal, polar, <109.5

42.  SeCl4 Seesaw, polar, 90, 120, and 180

36.  CO2  linear, nonpolar, 180


43.  PF5 trigonal bipyramidal, nonpolar, 90, 120
37.  HCN linear, polar, 180



44.  KrF4 square planar, nonpolar, 90

38.  H2CO trigonal planar, polar, 120


45.  ICl5 square pyramidal, polar, 90



39.  XeF2 linear, nonpolar, 180
Part D: Empirical/Molecular Formulas/Hydrates


Solve the following problems.  

46.  A substance consists of 64.9% carbon, 13.5% hydrogen, and 21.6% oxygen.  Determine the empirical 
       formula.  

C4H10O
47.  A substance consists of 36.84% nitrogen and 63.16% oxygen.  Determine the empirical formula.


N2O3
48.  Determine the empirical and molecular formula if the substance consists of 65.45% carbon, 

       5.45% hydrogen, and 29.09% oxygen.  The molar mass for the compound is 110.0 g.   


C3H3O

C6H6O2
49.  Gypsum is hydrated calcium sulfate.  A 4.89 g sample of this hydrate was heated.  After the water 

       was removed, 3.87 g of anhydrous calcium sulfate remained.  Determine the formula for this hydrate   

       and name of the compound.  4.89-3.87 = 1.02 g

3.87/136 = 0.0285= 1

1.02/18 = 0.0567= 2

CaSO4 . 2 H2O



       0.0285


     0.0285
50.  What is the formula and name of a hydrate that is 85.3% BaCl2 and 14.7% water?
            
85.3/207= 0.412= 1
14.7/18 = 0.817= 2
BaCl2 . 2 H2O



       0.412

     0.412
