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Chemical Bonding I: Basic Concepts / lSI 

4. The lattice energy of CaO should be much greater than that of LiCI. 

5. 
Satisfactory Lewis structures can be drawn for all molecules. 

6. [9= N-9: t is called a contributing structure of NO;. 

7. The HF molecule has two lone electron pairs. 

8. Electronegativity and electron affinity are the same property. 

9. The electronegativities of F. CI, Br, and I are the same. 

10.	 The bond in carbon monoxide is a polar covalent bond. 

11. In the SO molecule the S atom is {j + and the ° atom is {j - . 

\2. The bond in diatomic oxygen is nonpolar (zer9 percent ionic character). 

13.	 For the compound MgO, the difference in electronegativities (.~) is 2.3, and therefore, the bond is 
polar covalent. 

14.	 Diatomic hydrogen, hydroxyl radical, BCI). and XeF4 are all exceptions to the octet rule. 

15.	 The N _ N bond dissociation energy is less than the CI - CI bond energy. 

SELF-TEST A 

J. Arrange the folJowing ionic compounds in order of increasing lattice energy: RbI, MgO, CaBr2 · 

1 ~'ich compound in each pair has the higher melting'point? 
a. RbI or Kl b.	 MgCl 2 or MgBr2 

3. Draw Lewis dot structures for 
a.	 IBr e. CO 
b.	 CS2 f. P2C1 4 

c.	 PCls g. SO;­

d.	 S02 h. pol­

4. Draw contributing structures for SO), (Re S:tTnAnc.e. strudllres) 

5. Which of the following elements is the most electronegative? 
a. Ca b. P	 c. As d. K e. Si 

6. Which one of the following is the most polar bond? 
a.	 B - C b. B - N c. B - S d. C - C 

7. Which bond has the greatest percent ionic character? ... (Sh<)W CAlc. fl7'f '(JIm" ) 
a.	 CO b. SO c. NaI d. NaBr 

8. Which molecule has a Lewis structure that does not obey the octet rule? (Sho-w 1A./1 s-h-v~c)r~'5) 
a.	 NO b. PF) c. CS z d. HCN e. BF4­

9. Which molecule has covalent bonding between atoms? 
a.	 NaF b. K2 0 c. ICI d. Sr1 2 e. None of these
 

. . (Show s+('v~+v(es)

10.	 Indicate the molecule 10 each paIr that does not follow the octet rule: 
~. PCls or AsCI) b. BCI) or CCl 4 c. NH) or CH) d. SbCl s or NCI) 
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II.	 Consider the following Lewis structures for sulfate ion. Which is the more reasonable structure in 
terms of formal changes? 

2	 2 
a. '0'.. 1 b. [ ·6· 1­I 

- Ioo oo	 oo oo

:o-s-o:	 o=s=o 
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oo oo	 ooI	 .. I 

:0:	 :0: 

12.	 Assign formal changes to the atoms in the Lewis structures shown: 

a. :N = N = 6: b. H? - H]- c. [:q - ¢.I:j ­

13.	 Write a mathematical expression that would allow you to calculate the lattice energy of CaCl 2 

using Hess's law. 

[4.	 Calculate the N =N" bond energy, given that the standard enthalpy of formation of atomic 
nitrogen is 473 kJ Imol. [Sho.., eo.!e.) 

15.	 Estimate the enthalpy change for the following reaction: 5,",OW cQ.lc.. 

Hint: NO has a double bond:
 

BE(N = 0) = 630 kJ
 

SELF-TEST 81 

1.	 Use the Born-Haber cycle to determine the standard enthalpy of formation of sodium bromide, 
given the following data: (S~ e.ttlc.) 

~Hsub(Na) = 109 kl 

ionization energy (Na) = 496 kJ 

dissociation energy (Br - Br) = 192 kJ 

electron affinity (Br) = - 324 kJ
 

lattice energy (NaBr) = 736 kJ
 

2.	 The N =Nand H - H bond energies in Table 9.4 and standard enthalpy of formation for 
NHig) are given by (Shovl Co.le.) 

~H~n = -46.3 kllmol
 

Calculate the average N -. H bond energy in ammonia.
 


