Chemistry II-AP
Chemical Bonding Qualifier
Type of Bond & Bond Properties:Use the terms in the box to complete the passage.
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Every substance is either an element or a(n) (1)_________________.  A compound is either (2)____________________ or ionic in nature.  Molecular compounds are composed of two or more (3)_________________.  The representative particle of a molecular compound is a (4)_____________________.  Ionic compounds are composed of oppositely charged (5)_______________ combined in electrically neutral groupings.


Molecular compounds tend to have (6)___________________ melting and boiling points, while ionic compounds tend to have (7)___________ melting and boiling points.  Ions form when atoms or groups of atoms (8)_____________ or (9)_____________ electrons.

10. Classify each particle as an atom, cation, anion, or molecule.

a. Fe2+ __________________

f. O2- __________________

b. F1- ___________________

g. Na+1 _________________

c. CH4 __________________

h. He ___________________

d. Ne ___________________

i. CO2
 __________________

e. O2 ___________________

j. Ca2+ __________________

11. Ionic Bonding

a. What types of elements are involved in ionic bonds?

b. What happens to the valence electrons involved in an ionic bond?

c. Metals tend to form (cations/anions) which are (positive/negative) and are formed because the atom needs to (gain/lose) electrons to have noble gas stability.

d. Nonmetals can form (cations/anions) which are (positive/negative) and are formed because the atom needs to (gain/lose) electrons to have noble gas stability.

12. Covalent Bonding

a. What types of elements are involved in covalent bonds?

b. What happens to the valence electrons involved in a covalent bond?

c. What is the difference between a polar and a nonpolar covalent bond?

d. Describe how you would use the electronegativity values to determine whether the bond was polar or nonpolar.

e. Describe how you would use the periodic table to help you determine if the bond was polar or nonpolar. Explain your rational for a bond between C and H vs. a bond between C and N.

f. Polar bonds are said to have permanent dipoles, or dipole moments. Explain what this means.
g. Nonpolar covalent bonds can have temporary dipoles.  Explain what this means.
13. Metallic Bond

a. What types of elements are involved in metallic bonds?

b. What happens to the valence electrons involved in a metallic bond?

14. Fill in the following table about the physical properties of different bonds. 
	Property
	Ionic
	Covalent
	Metallic

	State of matter at room temperature?
	
	
	

	Conductive?
	
	
	

	Soluble?
	
	
	

	Melting Point High or low?
	
	
	


Use the terms in the box to complete the passage below.
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Anions and cations attract one another by (14)_________________.  The forces of attraction that bind these (15)__________________ charged ions are called (16)_____________________.  Compounds that consist of electrically (17)___________________ groups of ions joined by electrostatic forces are called (18)____________________.


Nearly all ionic compounds are (19)__________________ solids at room temperature.  Ionic compounds in general have very (20)________________ melting temperatures.  This is because the (21)____________________ attractive forces between the ions result in a very (22)_________________ structure.  Ionic compounds conduct an electric current when in the (23)____________________ state.


Metals consist of closely packed (24)___________ that are surrounded by a sea of their (25)_______________________.  This arrangement constitutes the (26)______________ bond.  The electron mobility accounts for excellent (27)_________________ conductivity of metals and helps explain why metals are (28)________________ and (29)_________________.  When two or more elements, at least one of which is a metal, are mixed together, the resulting mixture is called an (30)_____________.  

Match each description to the correct term.

	____
	31. single covalent bond
	a. a bond formed where electrons are shared equally

	____
	32. structural formula
	b. a bond formed where electrons are shared unequally

	____
	33. nonpolar covalent bond
	c. a chemical formula that shows the arrangement of atoms in a molecule

	____
	34. polar covalent bond
	d. a chemical bond in which one pair of electrons are shared

	____
	35. polar molecule
	e. a chemical bond in which two pair of electrons are shared

	____
	36. triple covalent bond
	f. a chemical bond in which three pair of electrons are shared

	____
	37. double covalent bond
	g. a molecule in which one end is slightly positive and the other is slightly negative


Compare the properties of ionic, covalent, metallic, and network compounds.
38. What type(s) of bond(s) have high melting and boiling points?

39. What type(s) of bond(s) have low melting and boiling points?

40. What type(s) of bond(s) can conduct electricity when a solid?

41. What type(s) of bond(s) cannot conduct electricity?

42. What type(s) of bond(s) can only conduct electricity as a liquid?

43. What type(s) of bond(s) have volatility?

44. What type(s) of bond(s) are malleable?

45. What type(s) of bond(s) are brittle solids?

46. What type(s) of bond(s) can be classified as polar or nonpolar?

47. What type(s) of bond(s) are ductile?

48. What type(s) of bond(s) are soluble in water?

Lewis Diagrams/VSEPR/Polarity/Intermolecular Forces

49. State the steps to draw Lewis structures. Use carbon dioxide as an example of how to draw a Lewis structure.

50. List all the exceptions of the octet for bonding. For each exception, give an example of a molecule illustrates that exception and draw it. Also, indicate how you will recognize each exception.

51. Define intermolecular forces and intramolecular forces.
52. What forces are stronger: intermolecular forces or intramolecular forces? ________________________
a. Why?



53. Define each of the following and identify their origin, AND what kind of molecules exhibit these intermolecular forces. Ex: dispersion force is _____ and is caused by ____ and is exhibited by ____ molecules.
a. Dipole-dipole 

b. Hydrogen bonding

c. London Dispersion/Vanderwaals

54. List the intermolecular forces in increasing strength.  

a. Why did you put them in this order?
55. Some compounds can form multiple intramolecular bonds.  Which bond is the strongest: single, double or triple?
56. Draw the Lewis dot diagram for the following compounds and use it to predict the VSEPR shape, polarity, and intermolecular force:

	
	Lewis-dot structure
	VSEPR Shape/Polarity
	Intermolecular Force

	I2
	
	
	

	O2
	
	
	

	CO2
	
	
	

	NH3
	
	
	

	H2O
	
	
	

	CH4
	
	
	

	CO32-
	
	
	

	BeF2
	
	
	

	BH3
	
	
	

	AsCl5
	
	
	

	SBr4
	
	
	

	SO32-
	
	
	


57. When you are using a Lewis Structure to determine whether a molecule is polar, for NONEXPANDED octets, how can you make your determination?

58. When you are using a Lewis Structure to determine whether a molecule is polar, for EXPANDED octets, how can you make your determination? How is this different than nonexpanded octets?

59. How many of the above are exceptions to the octet rule for the central atom? ____ List the molecules below. 
60. How many of the above have bond angles of 1200? ______ List the molecules below.
61. How many have bond angles of 109.50? ______ List the molecules below.
62. List all the molecules that would be soluble in water.

63. List all the molecules that would be soluble in oil.

64. Draw MO Diagrams for diatomic forms of boron, carbon, nitrogen, oxygen, fluorine, and neon.
65. Using MO theory, predict whether the following molecules would exist:

a. Si2
b. SO+
c. Ne2
d. H2+
e. He2+
