Ch 9 Review
Short Answer

1.
What does it mean to say that the electrons in the covalent bond between hydrogen and chlorine are "shared unequally"?

2.
Why does the presence of an unshared pair of electrons in a molecule affect the shape of that molecule?

3.
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.

4.
Why is it that all diatomic elements contain pure covalent bonds?

5.
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.

6.
Classify the following bonds as ionic, covalent, or polar covalent: S–I, P–O, Ra–Cl, Zr–O.

7.
Classify the following bonds as ionic, covalent, or polar covalent: Ta–F, B–H, Te–Br, Rb–Cl.

8.
Rank these bonds from the least to the most polar: Ni–Cl, Sr–O, Li–Br, Au–Se.

9.
Rank these bonds from the least to the most polar: Al–S, Y–Cl, K–O, Si–C.

10.
Using only a periodic table, rank these atoms from the least to the most electronegative: Al, N, Ca, Rb, F, P.

11.
Using only a periodic table, rank these atoms from the most to the least electronegative: S, In, Ra, Te, Cl, Sr.

12.
Using only a periodic table, rank these bonds from the most ionic to the least ionic: Sr–Br, Cs–Cl, Cs–Br, Sr–I.

13.
Do you expect RbCl or RbI to have a higher melting point? Explain.

14.
Describe the shape of each of the following molecules: CSe2, AsBr3, CHCl3, N2.

15.
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.

16.
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.

17.
calcium and fluorine

18.
carbon and silicon

19.
beryllium and sulfur

20.
hydrogen and germanium

21.
zinc and bromine

22.
Draw the electron dot diagrams for this molecule: AsBr3

23.
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.

24.
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.

25.
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?

26.
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?

27.
F2O and CS2 are both triatomic molecules. How are their structures different?

28.
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?

29.
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.
