Chapter 12

Chemical Periodicity

Answers to End of Chapter Questions and Problems

7. Mendeleev arranged his periodic table by columns of elements with similar properties listed in order increasing atomic weight.  The modern periodic table has horizontal rows in order of increasing atomic number, and columns of elements with similar properties.

8. A periodic repetition of the physical and chemical properties of the elements.

9. A period is a horizontal row.  A group is a vertical column.

10. Representative elements:  Groups 1A – 7A, Group 0.  Transition elements:  Groups 1B-8B.  Inner transition elements: a section between groups 3B and 4B.

11. Na, Mg, Cl

12. An element’s outer electron configuration places it in a particular column of the periodic table.

13. s block: Groups 1A – 2A,   p block: Groups 3A – 7A, and 0,  d block: transition metals, f block: inner transition metals

14. a.  1s22s22p5
b. 1s22s22p63s23p63d104s2
c. 1s22s22p63s23p1




d. 1s22s22p63s23p63d104s24p65s25p6
15.  a.  H, Li, Na, K, Rb, Cs

b.  O, S, Se, Te, Po

c.  Zn, Cd, Hg

16. sodium, aluminum, sulfur, chlorine; periodic trend

17.  a.  sodium

b.  strontium

c.  germanium

d.  selenium

18.  The energy needed to remove an electron from a gaseous atom.

19. Nonmetals.  Nuclear charge is increasing and the shielding effect is the same, creating a greater electron attraction.

20. a.  boron
b.  magnesium

c.  aluminum

21. a.  Sr, Mg, Be
b.  Cs, Ba, Bi

c.  Na, Al, S

22. No.  Ot already has full outermost orbitals

23. a.  fluorine
b.  nitrogen

c.  magnesium

d.  arsenic

24. Helium:  Balloons.  Helium and Neon:  deep sea diving

Neon, argon, krypton and xenon:  flashbulbs and aluminum welding

25. To prevent contact with oxygen in the air; to prevent contact with water

26. It reacts with oxygen in the air to form a thin protective coating of aluminum oxide that resists further oxidation.

27. Diamond and graphite

28. Nitrogen fixation carried out in the roots of legumes

29. White and red forms; white form is more reactive

30. Oxygen: steel production, welding.  Sulfur: sulfuric acid, vulcanization.  Selenium: photoelectric cells, photographic exposure meters

31. Chlorine:  yellow-green gas.  Bromine: dark red liquid.  Iodine: purple-black crystalline solid

32. 2 H2 + O2 ( 2 H2O + heat

33. Copper, silver and gold are the best electrical conductors.  Copper is the cheapest.

Mastery Questions and Problems

34. The radii decrease and the ionization energies increase.  The increase in the number of protons creates a stronger electrostatic force.

35. Mg2+ has more protons in its nucleus.  The electron attraction is therefore greater.

36. Zinc has more protons in its nucleus.  The electron attraction is therefore greater.

37. a.  potassium, K
b.  aluminum, Al
c.  sulfur, S
d.  barium, Ba

38. a.  Li, Na, K, Rb, Cs, Fr

b.  Be, Mg, Ca, Sr, Ba, Ra
c.  F, Cl, Br, I, At

39. Scandium, Sc, [Ar]3d34s2
Titanium, Ti, [Ar]3d24s2
Vanadium V [Ar] 3d34s2
Chromium, Cr, [Ar]3d54s1
Manganese, Mn, [Ar]3d54s2
Iron, Fe, [Ar]3d64s2
Cobalt, Co, [Ar]3d74s2

Nickel, Ni, [Ar]3d84s2

Copper, Cu, [Ar]3d104s1

Zinc, Zn, [Ar]3d104s2
40. Representative elements, 43%; transition metals, 30%; inner transition metals, 27%

41. 4s electrons; 1s electrons

Review Questions and Problems

42. PCO2 = 1.23 atm; pn2 = 0.880 atm

43.  a.  2 Ag + S ( Ag2S

b. Na2SO4 + Ba(OH)2 ( BaSO4 + 2 NaOH

c. Zn + 2 HNO3 ( Zn(NO3)2 + H2
d. 2 H2O + 2 SO2 + O2 ( 2 H2SO4
44.  69.9 g Fe

45.  a.  Li2SO4

b.  Zn3(PO4)2

c.  KMnO4

d.  SrCO3
46. 7.60 L

Challenging Questions and Problems

47. The radius of the ions decreases from S2-, Cl-, Ar, K+, Ca2+ , Sc3+ as the number of protons increases.  The radius decreases from O2-, F-, Ne, Na+, Mg2+, to Al3+ for the same reaseon.

48. Ar to K, Co to Ni, Th to Pa, U to Np, Pu to Am, possibly from Cm, to Bk, and Md to No.  The proton to neutron ratio required for the stability of the atom varies for different elements.  It depends of the proton-neutron organization of that atom.

49. The table shows gradually increasing atomic masses and decreasing ionization potentials for these elements.  All need two atoms of chlorine and one atom of oxygen for compounds.
