Chapter 13

Ionic Bonds

Answers to End of Chapter Questions and Problems

8. Electrons in the highest occupied energy level

9. Group 2A: Be, Mg, Ca, two valence electrons.  Group 3A: B, Al, Ga, three valence electrons

10. Fluorine F, chlorine Cl, bromine Br, iodine I; Group 7A; seven valence electrons

11. a.  7, Group 5A
b.  3, Group 1A
c.  15, Group 5A
d.  56, Group 2A

12. a.  Cl – 7 dots
b.  S – 6 dots

c.  Al – 3 dots

d.  Li – 1 dot

13. a.  Ca – 2 dots
b.  Se – 6 dots

c.  As – 5 dots

d.  Be – 2 dots

14. They have stable electron configurations

15. After reaction, atoms have eight electrons in their highest energy level

16. a.  2
b.  3
c.  1
d.  1
e.  2
f.  2

17. An atom (or group of atoms) with a positive charge; formed by a loss of electrons to achieve a noble gas electron configuration.

18. a.  Al3+ 
b.  Li+

c.  Ba2+
d.  K+

e.  Ca2+
f.  Sr2+


19. a.  1s22s22p63s23p6
b.  1s22s22p6
Each has a noble gas configuration.

20. It does not have a noble-gas electron configuration, but does have all occupied orbitals filled with electrons

21. An atom (or group of atoms) with a negative charge; formed by a gainof electrons to achieve a noble gas electron configuration.

22. a.  1
b.  2
c.  3
d.  1
e.  3
f.2

23. a.  Br-
b.  O2-

c.  H-
d.  F-

e.  As3-

f.  Se2-
24. a,b,c and d  - 1s22s22p6
all have the same configuration as neon

25. A group of ion with a net charge of zero; held together by electrostatic forces

26. The positive charges of the cations equal the negative charges of the anions

27. an ionic compound

28. a,e,g

29. a,b,d

30. a.  K2S
b.  CaO
c.  Na2SO4
d.  AlPO4
31. a.  K+Cl-
b.  Na+NO3-
c.  Ba2+SO42-
d.  Mg2+Br-
e.  K+OH-
f.  Li+CO32-
32. a.  potassium bromide
b.  silver chloride
c.  calcium sulfate
d.  iron(II) oxide
e.  copper(I) chloride
f.  sodium hydrogen carbonate

33. a.  KNO3
b.  Na2CO3
c.  BaCl2
d.  MgSO4
e.  Li2O
f.  (NH4)2CO3


g.  Ca3(PO4)2

h.  Al(OH)3
34. It is a solid containing atoms , ions, or molecules in a regular, repeating three dimensional pattern.

35. The charges and relative sizes of the ions

36. Their network of electrostatic attraction and repulsions forms a rigid structure.

37. In molten MgCl2 the ions are free to move toward an electrode.  In crystalline MgCl2 the ions cannot move and there are no free electrons.

38. Attraction between stationary positive metal ions and mobile valence electrons

39. Ductile: can be drawn into wires; malleable: can be hammered into different shapes.

40. Under pressure, the cations in a metal slide past each other.  The ions in ionic crystals are forces into each other by the rigid structure.

41. They have many free electrons.  The electrons leaving the metal are replaced by electrons in the entering current.

42. Body-centered cubic: Na, K, Fe, Cr, or W.  Face-centered cubic: Cu, Ag, Au, Al, or Pb.  Hexagonal close-packed: Mg, Zn, or Cd

Mastery Questions and Problems

43. a,c,e,f

44.  Group Number

1A
2A
3A
5A
6A
7A

       Valence electrons lost
1
2
3
5
6
7

        Formula of ion

Na+
Ca2+
Al3+
N3-
S2-
Br2-
45.  a.  C – 4 dots
b.  Be – 2 dots

c.  Mg – 2dots
d.  O – 6 dots
e.  He – 2 dots


f.  F – 7 dots
g.  Na – 1 dot

h.  P – 5 dots

46. It has lost valence electrons

47. b,d,e,f

48. 12

49. a. 1s22s22p63s23p63d6
b. 1s22s22p63s23p63d7

c. 1s22s22p63s23p63d8
50. a.  I  - 7 dots
b.  Sr – 2 dots
c.  Te – 6 dots
d.  Cs – 1 dot
e.  Sb – 5 dots



f.  Xe – 8 dots

51. It has gained valence electrons

52. They have unfilled outermost orbitals and are reactive.  Stable ions with filled orbitals are produced.

53. For the representative elements the number of electrons in the electron dot structure is the group number.

54. a. 1s22s22p63s23p63d3
b. 1s22s22p63s23p63d4

c. 1s22s22p63s23p63d5
55. Hexagonal close-packed unit cells have 12 neighbors for every atom or ion but differ from the face-centered cubic cell.  Face-centered cubic unit cells also have 12 neighbors for every atom or ion, with an atom or ion in the center of each face.  Body-centered cubic cell units have 8 neighbors for every atom or ion, with an atom or ion at the center of each cube.

56. a,b,c, and d: 1s22s22p63s23p6
e.  all have the noble gas electron configuration.

Review Questions and Problems

57. 11.2 L

58. Gases and liquids assume the shape of their containers.  Solids have a definite shape.  Liquids and solids have a definite volume; gases do not.  Gases have a low density.  Liquids have an intermediate density.  Solids have a high density.  The molecules of a gas move freely and randomly.  The molecules of a liquid flow.  The molecules of a solid vibrate and rotate around a fixed position.

59. 5.6 L

60. Increases the average kinetic energy and speed of the gas molecules.

61. 11 cm3
62. a.  At 40(C more water molecules have energies that allow them to overcome the intermolecular attractions than at 20(C.  b.  Steam at 100(C has more potential energy.  c.  The molecules have more kinetic energy, creating a greater vapor pressure.  d.  Diethyl ether has very weak attractions between molecules.  Water is polar and has hydrogen bonding between molecules.  e.  Ice absorbs energy.  The kinetic energy of the tea decreases.  f.  Heating may rupture chemical bonds within the food and change its flavor or quality.

63. a.  decreases
b.  increases
c.  decrease
d.  increase
e.  decrease



f.  increase or decrease depending on the relative sizes of the changes of T and P.

64. 1020 mm Hg

65. 596 K, or 323 (C

66. 1.2 x 104 cm3
Challenging Questions and Problems

67. The sodium ion and the cesium ion are greatly different in size.  The sizes of the sodium ion and the chloride ion are similar to the sizes of the sulfide ion and the manganese (II) ion.

68. 0.1445 nm

