Chapter 9
Modified True/False
Indicate whether the sentence or statement is true or false.  If false, change the identified word or phrase to make the sentence or statement true.
____
1.
Atoms form bonds in such a way as to produce the electron configuration of a noble gas.
____
2.
In general, the melting points of ionic compounds tend to be low.
____
3.
In general, the water solutions of ionic compounds are able to conduct an electrical current.
____
4.
Cesium is an example of an element with a high electronegativity.
____
5.
The shielding effect would be greater in an atom of chlorine than in an atom of fluorine.
____
6.
A bond formed between two atoms with an electronegativity difference of 0.7 is likely to be a nonpolar covalant bond.
____
7.
Electronegativity differences that result in a polar covalent bond range between 0.5 and 4.0.
____
8.
Conductivity in metals can be explained by what is called a sea of electrons.
____
9.
All diatomic molecules are linear.
____
10.
All triatomic molecules are linear.
____
11.
The geometry of alkene molecules is rigid because of the presence of a double bond.
____
12.
A nonpolar molecule may contain polar covalent bonds.
____
13.
A dipole interaction takes place when the positive end of one polar molecule attracts the positive end of a second polar molecule.
____
14.
In general, the boiling point of a polar liquid is likely to be higher than the boiling point of a nonpolar liquid of about the same mass.
____
15.
In general, the vast majority of ionic compounds are liquids at room temperature.
Completion
Complete each sentence or statement.

16.
A(n) _______________ is a bond formed when three pairs of electrons are shared between two atoms.

17.
The __________________ is caused when electrons in inner energy levels tend to block the attraction of the nucleus for valence electrons.

18.
When electrons are shared unequally between two atoms, a(n) _____________________ is formed.

19.
A(n) _______________ metal is one that can be drawn into wires.

20.
___________________ is a measure of the ability of an atom to attract electrons in a chemical bond.

21.
A metal that can be hammered or rolled into thin sheets is said to be _______________.

22.
A bond formed by the sharing of two pairs of electrons is called a(n) _______________.

23.
A(n) _______________ is a compound consisting only of carbon and hydrogen atoms and single bonds.

24.
_______________ is a measure of the ease with which electrons flow through a material to produce an electric current.

25.
A molecule in which there is an unequal distribution of electrical charges is called a(n) _______________.

26.
In the type of bond called a(n) _______________, valence electrons are shared among many atoms.
Matching
Match each item with the correct statement below.

	a.
	metallic bond

	b.
	covalent bond

	c.
	ionic bond


____
27.
A material used in making electrical transmission wires
____
28.
A material used to make the insulation wrapped around transmission lines that lie on the ocean floor
____
29.
A material used as a lubricating oil
____
30.
A material that is dissolved in large quantities in sea water
____
31.
A material used to make high-temperature furnaces
____
32.
A material used in the manufacture of wires in suspension bridges
____
33.
A material used to make cans
____
34.
A material used as a gaseous propellant in spray cans, such as deodorant or shaving cream dispensers
____
35.
A material that evaporates readily at room temperature
____
36.
A material that is a good conductor when melted but a poor conductor when solid
The line in Figure 9-1 represents the range of differences in electronegativity that are possible between any two elements in the periodic table. The smallest difference is represented by the left end of the line, and the greatest difference by the right end of the line. In the space provided, write the letter of the labeled parts from this line that corresponds to the descriptions. Some of the letters may be used more than once.
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____
37.
The lowest possible value of EN
____
38.
The bond of greatest possible ionic character
____
39.
A pure nonpolar covalent bond
____
40.
A polar covalent bond
____
41.
An ionic bond that would form between calcium and oxygen
____
42.
The bond in a diatomic molecule of an element
____
43.
A bond that is classified as nonpolar but that has a slight polarity
____
44.
The division between nonpolar covalent and polar covalent bonds
____
45.
A bond that would form between cesium and fluorine
____
46.
The division between ionic and polar covalent bonds
Short Answer

47.
What does it mean to say that the electrons in the covalent bond between hydrogen and chlorine are "shared unequally"?

48.
Why does the presence of an unshared pair of electrons in a molecule affect the shape of that molecule?

49.
A bond with an electronegativity difference of 2.01 is classified as ionic, whereas one with an electronegativity difference of 1.99 is classified as polar covalent. In reality do you expect there to be a large difference in the two bonds? Explain.

50.
Why is it that all diatomic elements contain pure covalent bonds?

51.
Simply shining a light on some elements causes them to lose electrons. Do you think this phenomenon is more likely to occur in metals or in nonmetals? Explain your answer.

52.
Classify the following bonds as ionic, covalent, or polar covalent: S–I, P–O, Ra–Cl, Zr–O.

53.
Classify the following bonds as ionic, covalent, or polar covalent: Ta–F, B–H, Te–Br, Rb–Cl.

54.
Rank these bonds from the least to the most polar: Ni–Cl, Sr–O, Li–Br, Au–Se.

55.
Rank these bonds from the least to the most polar: Al–S, Y–Cl, K–O, Si–C.

56.
Using only a periodic table, rank these atoms from the least to the most electronegative: Al, N, Ca, Rb, F, P.

57.
Using only a periodic table, rank these atoms from the most to the least electronegative: S, In, Ra, Te, Cl, Sr.

58.
Using only a periodic table, rank these bonds from the most ionic to the least ionic: Sr–Br, Cs–Cl, Cs–Br, Sr–I.

59.
Do you expect RbCl or RbI to have a higher melting point? Explain.

60.
Describe the shape of each of the following molecules: CSe2, AsBr3, CHCl3, N2.

61.
Dichlorodifluoromethane, CCl2F2, also called Freon 12, is used as a refrigerant. Its structure is similar to that of methane. Is CCl2F2 a polar or nonpolar molecule? Explain.

62.
Carbon monoxide (CO), hexane (C6H14), and aspirin (C9H8O4) are all covalent compounds. How do these compounds demonstrate the variety of types of covalent compounds?
Problem
Use a table of electronegativities to find the electronegativity difference between each of the following pairs of elements and to predict the kind of bond that will be formed.

63.
calcium and fluorine

64.
carbon and silicon

65.
beryllium and sulfur

66.
hydrogen and germanium

67.
zinc and bromine

68.
Draw the electron dot diagrams for this molecule: AsBr3

69.
Silicon tetrachloride, SiCl4, is used to produce pure silicon. Draw the electron dot diagram for SiCl4. Are the bonds polar or nonpolar? Is SiCl4 a polar molecule? Explain.

70.
1,1-difluoroethylene, C2H2F2, is a derivative of ethene in which the hydrogen atoms bonded to one of the carbon atoms in ethene have been replaced by fluorine atoms. Draw the electron dot structure of 1,1-difluoroethylene. Is the molecule polar? Explain.

71.
Methylamine, CH3NH2, is the simplest of a series of amines. Methylamine can be viewed as a derivative of ammonia, in which one of the hydrogens in ammonia is replaced by a CH3 (methyl) group. Draw the electron dot structure for methylamine. Is the molecule polar?

72.
Compare the molecules arsenic triiodide and germanium tetrafluoride. How many pairs of electrons surround the central atom? How many of these pairs are bonding? Nonbonding? What are the shapes of the molecules?

73.
F2O and CS2 are both triatomic molecules. How are their structures different?

74.
The principal source of phosphorus in nature is calcium phosphate, Ca3(PO4)2. Draw the electron dot structure of the phosphate ion in calcium phosphate. What is the geometry of the phosphate ion?

75.
Hexachloroethane, C2Cl6, is a derivative of ethane in which the hydrogen atoms in ethane have been replaced by chlorine atoms. Are the bonds in C2Cl6 polar or nonpolar? Is C2Cl6 a polar molecule? Explain.

