Unit 5: Bonding and Inorganic Nomenclature





Name: _________KEY____________

Text Questions from Wilbraham, et. al.
7.2
1. What are ionic compounds?


compounds composed of cations and anions
2. For ionic compounds, the total positive charge of the cations equals…


the total negative charge of the anions

3. What holds the ions together in an ionic compound?
electrostatic forces
4. What happens when sodium and chlorine react?


the sodium atom gives its one valence electron to a chlorine atom
5. In an ionic substance, there are no single discrete units, only…


a continuous array of ions
6. What does a chemical formula show?


the kinds and numbers of atoms in the smallest representative unit of a substance

7. What is a formula unit?


the lowest whole-number ratio of ions in an ionic compound

8. What are NOT shown when you write a compound’s formula unit?


the ionic charges
9. How are the ions arranged in a crystalline solid?


in repeating three-dimensional patterns

10. Why do ionic compounds generally have high melting points?


each ion is attracted strongly to each of its neighbors
11. What is the coordination number?


the number of ions of opposite charge that surround the ion in a crystal
12. Why can ionic compounds conduct electricity if they are dissolved in water?

their ions can move
7.3

13. Metallic properties derive from what?

the way metal ions form bonds with one another
14. What do we mean when we say that the valence electrons of metal atoms are a “sea” of electrons?

the valence electrons are mobile and can drift freely
15. Why are metals good conductors of electrical current?

because electrons can flow freely in them
16. How are metal atoms arranged?
in compact, orderly patterns
17. List three of the closely-packed arrangements for metal crystals.


body-centered cubic, face-centered cubic, and hexagonal close-packed
8.1

18. With a covalent bond, atoms are held together by…

sharing electrons
19. What is a molecule?

a neutral group of atoms joined together by covalent bonds
20. What is a molecular compound?


a compound composed of molecules

21. Compared to ionic compounds, molecular compounds tend to have…


lower melting and boiling points

22. Most molecular compounds are composed of what?


atoms of two or more nonmetals

23. What does a molecular formula show?


how many atoms of each element a molecule contains 
24. What two things does a molecular formula NOT show?


the arrangement of the atoms in space, NOR which atoms are bonded to which
8.2

    
25. In covalent bonds, electron sharing usually occurs so that atoms attain…


the electron configurations of noble gases
26. How are the covalent bonds represented in a structural formula?


by dashes

27. What are two other names for an unshared pair?

a lone pair or a nonbonding pair
28. In a double covalent bond, how many shared pairs of electrons are involved?

two 
29. What is a coordinate covalent bond?


a covalent bond in which one atom contributes both bonding electrons
30. What is a polyatomic ion?

a tightly bound group of atoms that has a charge and behaves as a unit
31. Why did earlier chemists use double-headed arrows to indicate resonance structures?


they imagined that the electron pairs rapidly flip back and forth

32. Do electron pairs actually resonate back and forth?


no

33. In what types of molecules can the octet rule NOT be satisfied?

         molecules whose total number of valence electrons is an odd number

34. Sometimes, what do atoms like phosphorus and sulfur do?


expand the octet to include ten or twelve electrons
9.1

35. Ionic compounds consist of positive metal ions and negative nonmetal ions combined in a proportion 

      such that…

their charges add up to a net charge of zero
36. What do metallic elements tend to do with valence electrons?

lose them
37. Why is the charge of a nonmetallic ion negative?

because nonmetals tend to gain electrons
38. Anion names start with…

the stem of the element name



   and end in…
-ide
39. What do many of the transition metals form?


more than one cation with different ionic charges

40. In the Stock system, what does the Roman numeral in parentheses indicate?

the numerical value of the charge

41. What is a major disadvantage of using classical names for ions?


they do not tell you the actual charge of the ion

42. Polyatomic ions are tightly bound _group_ of atoms that behave as a _unit_ and carry a _charge_.

43. The names of most polyatomic anions end in…


-ite or -ate

44. Why is the cyanide ion poisonous to living systems?


it blocks a cell’s means of producing energy

9.2

45. What two things should you do to name any binary ionic compound?

place the cation name first, followed by the anion name

46. To write the formula for a binary ionic compound, you first write the _symbol_ of the cation and anion.
47. What is the net charge of any formula unit?



zero
48. What is the formula for the nitrate ion?


NO3– (or NO31–)

49. What two things must be the case for the formula to be correct?


charge must be balanced and the ions are in the lowest whole number ratio

50. When is the ONLY time to use parentheses to set off the polyatomic ion in a formula?


when the compound contains more than one polyatomic ion

51. How is naming a compound containing a polyatomic ion similar to naming binary ionic compounds?


for both of them, you state the cation first and then the anion

9.3

52. In binary molecular compounds, both elements are…

nonmetals

53. Why can’t ionic charges be used to write the formulas or the names of binary molecular compounds?


they are composed of molecules, not ions

54. What does a prefix in the name of a binary molecular compound tell?


how many atoms of an element are in each molecule of the compound

55. In a binary molecular compound, the second element in the name ends in…


-ide

56. When do you omit the prefix mono- for an element name?


if just one atom of the first element is in the formula

10.3


57. What does the empirical formula of a compound show?



the smallest whole-number ratio of the atoms in the compound
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