
Chemistry 1A – Unit Three Test Review 

 

Chapter 5 Review, p. 183 

1. How is an ion different from its parent atom? 

It has a different number of electrons. 

2. What does a metal atom need to do I order to form a cation? 

Metal atoms need to lose one or more electrons. 

3. What does a nonmetal element need to do to form an anion? 

Nonmetal atoms need to gain one or more electrons. 

4. Explain how the octet rule describes how atoms form stable ions. 

Atoms gain or lose electrons to fill their outer s and p orbitals with eight electrons. 

7. The electron configuration for arsenic, As, is [Ar]3d104s24p3. How many valence electrons does an As atom 

have?   5,  As3- 

Write the symbol for the ion it forms to achieve a noble-gas configuration:  [Ar]3d104s24p6   As3- 

8. Explain why the properties of an ion differ from its parent atom. 

Chemical properties depend on electron configuration. By either gaining or losing electrons, an atom 

changes its electron configuration and therefore its chemical properties also change. 

9. How does the octet rule help predict the chemical reactivity of an element? 

The atoms of an element will react to achieve a noble-gas configuration. If we know the electron 

configuration of an element, then we can predict how many electrons it must gain or lose to achieve a 

noble-gas configuration, and therefore predict its reactivity. 

10. Why are halogens so reactive? 

With seven valence electrons, a halogen needs only one more electron to form a stable ion. 

12. Explain why metals tend to form cations, while nonmetals tend to form anions. 

With one, two, or three valence electrons metals tend to lose electrons to achieve a noble gas 

configuration. (It would require more energy to gain the 5 – 7 electrons needed to fill their valence 

shell.) Since nonmetals have five, six, or seven electrons in their valence shells, it takes less energy to 

gain the necessary electrons, and therefore form anions.     

13. Which of the listed diagrams (see p. 183) illustrates the electron diagram for a potassium ion found in the 

nerve cells of your body?  The diagram on the top right, showing 19p+, 18e- 

14. Why do most ionic compounds have such high melting and boiling points? 

The electrical attraction between cations and anions in the crystal is strong. Therefore, a high 

temperature is required to break down the lattice (break the ionic bonds) and change the solid crystal 

into a liquid. Ions still have strong attractions in the liquid state, therefore an even higher temperature 

is required to separate the ions into a gas 

16. Why can’t an ionic bond form between potassium and magnesium? 

Both are metals and form cations. An ionic bond forms only between ions of opposite charges. 

18. Identify and name the cations and anions that make up the following ionic compounds and indicate the 

charge on each ion. 

 Cation Cation Name Anion  Anion Name 

a.  NaNO3 Na+ sodium NO3
- nitrate 

b. K2SO3 K+ potassium SO3
2- sulfite 

c. (NH4)2CrO4 NH4
+ ammonium CrO4

2- chromate 

d. Al2(SO4)3 Al3+ aluminum SO4
2- sulfate 

 



19. Name the compounds represented by the following formulas. The system we used in class is referred to as 

the ‘stock’ system and is accepted by the IUPAC (International Union of Pure and Applied Chemists). 

 IUPAC Name 

1. Cu3(PO4)2 copper (II) phosphate 

2. Fe(NO3)3 iron(III) nitrate 

3. Cu2O copper(I) oxide 

4. CuO copper(II) oxide 

25. Determine the number of valence electrons in the following atoms. 

1. Al 3 b.   Rb 1 c.   Si 4 d.    F 7 

27. Why can’t sodium gain a positive charge by acquiring a proton in its nucleus? 

Changing the number of protons changes the identity of the element. If sodium gains another proton in 

its nucleus it will no longer be sodium – it will be an atom of magnesium. 

29. Compound B has lower melting and boiling points than compound A does. At the same temperature, 

compound B vaporizes faster and to a greater extent than compound A. If only one of these compounds is 

ionic, which one would you expect it to be? Why? 

Compound A is probably ionic because it has the higher melting and boiling points. In addition, 

compound A does not vaporize as readily. These properties are the result of strong ionic bonds. 
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3. Which of the following is a characteristic of a salt?  

C. has the ability to conduct electric current in the liquid state 

4. Which of the following pairs of elements are most likely to form an ionic bond?  

F. Br and Ca (Ca is a metal, Br is a nonmetal; these were the only metal-nonmetal pair in the list) 

 

Chapter 6 Review, p. 216 

2. Describe the difference between a shared pair and an unshared pair of electrons. 

A shared pair is two electrons that are involved in forming a bond. An unshared pair is two electrons 

that are not involved in forming a bond. 

6. Describe a molecular dipole. 

A molecular dipole is a molecule with an uneven distribution of bonding electrons, and therefore it has 

a slightly negative region and a slightly positive region, but the molecule remains neutral overall. 

7. Why is the electronegativity of an element important? 

Electronegativity values are useful in determining the bond character. In general, if there is little 

difference in electronegativity (< 0.5) between two bonding atoms, the bond is nonpolar covalent. If 

there is a significant difference in electronegativity between two bonding atoms (0.5 – 1.2), the bond is 

polar covalent. If there is a very large difference (>1.2) the bond is primarily ionic – that is, electrons are 

not being shared, but have been transferred from one atom to another to form ions. 

8. What type of bond results if two atoms share six electrons?  

triple covalent bond 

9. Contrast a polar covalent bond and a nonpolar covalent bond. 

In a polar covalent bond two atoms share the bonding electrons unequally, while in a nonpolar covalent 

bond two atoms share the bonding electrons equally. 

11. How does a covalent bond differ from an ionic bond? 

An ionic bond results from the transfer of electrons. A covalent bond results from the sharing of 

electrons. 



15. Predict whether the bonds between the following pairs of elements are ionic, polar covalent, or nonpolar 

covalent. 

a. Na – F  ionic 

b. H – I  polar covalent 

c. N – O nonpolar covalent 

d. Al – O ionic (According to electronegativity differences, this would be polar covalent,  

     but since we have here a metal bonded to a nonmetal, it is primarily ionic) 

e. S – O polar covalent 

f. H – H nonpolar covalent 

17. Arrange the following diatomic molecules in order of increasing bond polarity. 

a. I – Cl   (least polar: difference in electronegativities is 0.5) 

b. H – Br (moderately polar: difference in electronegativites is 0.8) 

c. H – F (most polar: difference in electronegativities is 1.8) 

18. What determines the electron distribution between two atoms in a bond? 

The electronegativity difference between two atoms determines the bond’s electron distribution. The 

more electronegative atom holds electrons more closely than the less electronegative atom. 

19. Explain why the melting points of covalent compounds are usually lower than those of ionic compounds. 

The melting and boiling points of covalent compounds are due to the strength of the attractive forces 

between the molecules. These attractive forces between molecules are much weaker than those between 

ions in an ionic solid. As a result, more energy must be supplied to separate the ions, giving ionic 

compounds higher melting and boiling points. 

23.   How does a Lewis structure show a bond between two atoms that share four electrons? 

    Two long dashes are used to represent the double bond that is formed. 

25.   Name the following covalent compounds. 

SF4  sulfur tetrafluoride 

XeF4 xenon tetrafluoride 

PBr5 phosphorus pentabromide 

N2O5 dinitrogen pentaoxide  or  dinitrogen pentoxide 

Si3N4 trisilicon tetranitride 

26. Why do electron pairs around a central atom stay as far apart as possible? 

Electrons are negatively charged, and therefore repel each other. Electron pairs are arranged as far apart 

as possible to minimize the repulsion between them. 

29. a. What causes H2O to have a bent shape rather than a linear shape? 

It has two unshared electron pairs around the central oxygen atom. These arrange themselves as far apart 

as possible from the two shared electron pairs in the bonds, resulting in a bent shape. 

b. How does this bent shape relate to the polarity of water molecules? 

The bent molecule has an overall polarity, because the dipoles of the two bonds are oriented at an angle. 

38.   Name the following compounds, draw their Lewis structures, and determine their shapes. 

a.   SiCl4   silicon tetrachloride b.    BCl3      boron trichloride c.     NBr3      nitrogen tribromide 

 
tetrahedral  

trigonal planar 

 

 
 

trigonal pyramidal 



41.   According to VSEPR theory, what molecular shapes are associated with the following types of molecules? 

 a.   AB:  linear 

 b.   AB2:  linear, bent 

 c.   AB3:  trigonal planar, trigonal pyramid (also called trigonal pyramidal) 

 d.  AB4:  tetrahedral 

42.   What types of atoms tend to form the following types of bonding? 

 a.   ionic a metal and a nonmetal  

 b.   covalent nonmetals 

 c.   metallic  metals 

Chapter 6 Standardized Test Prep 

1. Which of these combinations is likely to have a polar bond?  

 C. Two atoms with different electronegativities 

2. According to VSEPR theory, which of these is caused by repulsion between electron pairs surrounding an 

atom?  

 I. separation of electron pairs as much as possible 

3. How many electrons are shared in a double covalent bond?  

 B.   4 

7.    Why is a solution of sugar in water not a good electrical conductor?   

        F.  sugar does not form ions in solution 

8.    Why do molten ionic compounds generally conduct electric current well, while molten covalent compounds 

generally do not?     

C. When they melt, ionic compounds separate into charged particles 

10.  The diagram on page 221 best represents 

 (H) a nonpolar covalent bond 

11.   Which of these molecules has the smallest partial positive charge on the hydrogen end of the molecule? 

         D.   HI (it has the smallest electronegativity difference)  

Which of the following substances would likely have the highest melting and boiling points? 

a. O2 

b. H2O 

c. Al2O3    It is an ionic compound. Since ionic bonds are strong it takes more energy to break them. Since  

             breaking the ionic bonds is necessary to melt the solid, or vaporize the liquid, ionic compounds  

             tend to have high melting and boiling points. 

d. Al 

Which of the following substances would likely have the lowest melting and boiling points? 

a. O2       These molecules have a nonpolar covalent bond and exert little attractive force between them. 

This is the reason that O2 is a gas at room temperature – room temperature is much higher than 

the boiling point of oxygen. 

b. H2O    These molecules have a polar covalent bond and exert an attractive force between them. This           

            attractive force is what allows water to exist as a liquid at room temperature. The attractive force  

            is not nearly as strong as ionic bonds, however, so the boiling point is much lower than that for  

            ionic compounds. 

c. Al2O3 

d. Al        While not always true, metals often have melting points intermediate between covalent and    

            ionic substances. 


