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Objectives
• Use the periodic table to in fer the num ber of valence electrons in  an  atom  and

draw its electron  dot structure

• Describe the form ation  of cations from  m etals and of an ions from  nonm etals

Key Terms

Part A Completion
Use th is com pletion  exercise to check your understanding of the concepts and term s

that are in troduced in  th is section . Each blank can  be com pleted w ith  a term , short

phrase, or num ber.

Elem en ts with in  the sam e group of the periodic table behave 1.

sim ilarly because they have the sam e num ber of . The 2.

num ber of a represen tative elem en t indicates how m any 3.

valence electrons that elem en t has. Gilbert Lewis’s states 4.

that in  form ing com pounds, atom s tend to achieve the electron  5.

configuration  of a noble gas. 6.

Atom s are held together in  by chem ical bonds. The 7.

transfer of valence electrons produces positively charged ions, or 8.

, and negatively charged ions called . The cations 9.

of Group 1A elem en ts always have a charge of . 10.

are produced when  atom s of the elem en ts in  Group 7A 

an  electron . For transition  m etals, the of cations m ay vary.

Part B True-False
Classify each of these statem en ts as always true, AT; som etim es true, ST; or never true, NT.

________ 11. The chlorine atom  gains seven  electrons when  it becom es an  ion .

________ 12. The chem ical properties of an  elem en t are largely determ ined by the

num ber of valence electrons the elem en t has.
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• valence electrons

• electron  dot structures

• octet ru le

• halide ions
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________ 13. Atom s acquire the stable electron  structure of a noble gas by losing

electrons.

________ 14. An atom  of each alkali m etal has seven  valence electrons.

________ 15. Am ong the represen tative elem en ts, the group num ber of each elem en t

is equal to the num ber of valence electrons in  that elem en t.

________ 16. Sulfur and m agnesium  both  have two valence electrons.

Part C Matching
Match each description  in  Colum n B to the correct term  in  Colum n A.

Part D Questions and Problems
Answer the following in  the space provided.

22. Write the electron  dot configurations for the following atom s:

a. silicon

b. rubidium

c. barium

23. Describe the form ation  of an  ion  from  a m etal and a nonm etal using the octet ru le and the

im portance of noble gas electron  configurations.

Column B

a. ions that are produced when  halogens gain  electrons

b. a depiction  of valence electrons around the sym bol

of an  elem en t

c. has the electron  configuration  of argon

d. an  electron  in  the h ighest occupied energy level of 

an  atom

e. atom s in  com pounds tend to have the electron

configuration  of a noble gas

Column A

________ 17. electron  dot structure

________ 18. valence electron

________ 19. octet ru le

________ 20. halide ions

________ 21. chloride ion
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Objectives
• List the characteristics of an  ion ic bond

• Use the characteristics of ion ic com pounds to explain  the electrical conductivity

of ion ic com pounds when  m elted and when  in  aqueous solu tions

Key Terms
• ion ic bonds

• coordination  num ber

Part A Completion
Use th is com pletion  exercise to check your understanding of the concepts and term s

that are in troduced in  th is section . Each blank can  be com pleted w ith  a term , short

phrase, or num ber.

Anions and cations attract one another by . The forces 1.

of attraction  that bind these charged ions are called 2.

. Com pounds that consist of electrically groups  3.

of  ions joined by electrostatic forces are called . 4.

Nearly all ion ic com pounds are solids at room  5.

tem perature. Ion ic com pounds in  general have very 6.

m elting tem peratures. This is because the attractive 7.

forces between  the ions result in  a very structure. 8.

Ion ic com pounds conduct an  electric curren t when  in  the 9.

state. 10.

Part B True-False
Classify each of these statem en ts as always true, AT; som etim es true, ST; or never true, NT.

________ 11. During the form ation  of the com pound NaCl, one electron  is

transferred from  a sodium  atom  to a chlorine atom .

________ 12. The coordination  num ber of an  ion  is the num ber of ions of positive

charge that surround the ion  in  a crystal.

________ 13. The coordination  num ber of the ion  Na1 in  NaCl is 6.
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________ 14. Patterns from  x-ray diffraction  crystallography are used to determ ine the

structure of the crystal.

________ 15. Ion ic com pounds cannot conduct electricity if they are dissolved in

water.

Part C Matching
Match each description  in  Colum n B to the correct term  in  Colum n A.

Part D Questions and Problems
Answer the following in  the space provided.

21. List the characteristics of an  ion ic bond.

22. Explain  the electrical conductivity of m elted and of aqueous solu tions of ion ic

com pounds using the characteristics of ion ic com pounds.

Column B

a. the num ber of ions of opposite charge surrounding

each ion  in  a crystal

b. com pounds com posed of cations and an ions

c. the un it cell of the cubic crystals of NaCl

d. the type of force exerted by cations and an ions

e. the forces of attraction  binding oppositely charged

ions together

Column A

________ 16. ion ic bonds

________ 17. electrostatic forces

________ 18. face-cen tered cubic

________ 19. ion ic com pounds

________ 20. coordination  num ber
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Objectives
• Use the theory of m etallic bonds to explain  the physical properties of m etals

• Describe the arrangem ents of atom s in  som e com m on m etallic crystal structures

Key Terms
• m etallic bonds

Part A Completion
Use th is com pletion  exercise to check your understanding of the concepts and term s

that are in troduced in  th is section . Each blank can  be com pleted w ith  a term , short

phrase, or num ber.

Metals consist of closely packed that are surrounded 1.

by a sea of their . This arrangem ent constitu tes the 2.

bond. The electron  m obility accoun ts for the 3.

excellen t conductivity of m etals and helps explain  why 4.

m etals are and . Metal atom s are com m only 5.

packed in  a cubic, a cubic, or a 6.

arrangem ent. When  two or m ore elem en ts, at least one of which 7.

is a m etal, are m ixed together, the resulting m ixture is called 8.

an  . 9.

10.

Part B True-False
Classify each of these statem en ts as always true, AT; som etim es true, ST; or never true, NT.

________ 11. In  a body-cen tered cubic structure, each  atom  has 12 neighbors.

________ 12. Metallic objects are form ed from  pure m etals.

________ 13. When  m etals are good conductors of electricity, they are said to be

ductile.

________ 14. Drifting valence electrons in sulate cations from  one another and

con tribute to the m alleability of a m etal.
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________ 15. Metals are good conductors of electricity because electrons can  flow

freely in  them .

Part C Matching
Match each description  in  Colum n B to the correct term  in  Colum n A.

Part D Questions and Problems
Answer the following in  the space provided.

21. Explain  the physical properties of m etals using the theory of m etallic bonding.

22. Explain  why the properties of alloys are generally superior to their constituen t

com ponen ts.

Column B

a. an  alloy whose com ponen t atom s are differen t sizes

b. a m ixture of two or m ore elem en ts, at least one of which

is a m etal

c. can  be ham m ered or forced in to shapes

d. can  be drawn  in to wires

e. the attraction  of valence electrons for positive m etal ions

Column A

________ 16. ductile

________ 17. m etallic bonds

________ 18. alloy

________ 19. m alleable

________ 20. in terstitial alloy
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