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c. The electron configuration of 13 2 is 

Because of the unpaired electrons, B 2 is paramagnetic. 

TRUE-FALSE QUESTIONS 

J1.	 In ammonia (NH 3 ) the nitrogen atom has four pairs of valence-shell electrons which orient 
themselves at the corners of a tetrahedron. But the geometrical shape of NH 3 is called pyramidal. 

According to the VSEPR theory, all "electron pair-electron pair" repulsions are equal. 

The VSEPR theory predicts that XeF2 is linear.
 

In N 2 the sigma bond could result from the overlap of the 2px orbital of one N atom with the 2px
 
orbital of the other N atom.
 

The reason that carbon atoms can form four bonds rather than only two is explained by the mixing 
of orbitals to form hybrid orbitals. 

All C atoms in compounds are Sp3 hybridized. 

The triple bond in N2 results from one N - N sigma bond and one N - N pi bond. 

A gas-phase molecule of HgCI 2 is Jinear; therefore, Hg is employing sp hybrid orbitals. 

Bel} has polar bonds but has no dipole moment. 

ho. For polar molecules, the charge Q on an atom is expressed as 0 + or 0 - and is always less than 
one electron charge. 

11.	 For each bonding molecular orbital there is a corresponding antibonding MO. 

12. The bond order in O 2 is 1. 

14. N 2 should be paramagnetic according to MO theory. 

SELF-TEST A 

1. Use VSEPR theory to predict the shapes of the following molecules: 
a. BrFs b. HCN c. BF3 d. S02 e. SCl 2 

2. What type of hybrid orbital is used by the central atom of each of the molecules in Problem 1? 

3. Use VSEPR theory to predict the shapes of the folJowing polyatomic ions: 
a. BeFJ- b. AsF4- c. CIF - d. NO] e. SO;­4 

4. What type of hybridization is used by the central atom of each of the ions in Problem 3? 
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5.	 Which of the following molecules would be tetrahedral? 
a. S02 b. SiH 4 C. SF4 d. BCI} e. XeF4 

6.	 Predict the approximate bond angles in 
a. GeCl 2 b. IF; c. TeCI 4 

7.	 CCI 4 is a perfect tetrahedron, but AsCl:;- is a distorted tetrahedron. Explain. 

8.	 BeCl 2 and TeCI 2 are both covalent molecules, and yet BeCI 2 is linear while TeCI 2 is nonlinear 
(bent). Explain. .. 
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9.	 What types of hybrid orbitals can be formed by elJmcnts 'of t!'i'e third period that cannot be formed 
by elements of the second period? 

10.	 When we describe the formation of hybrid orbitals on a central atom, must all the available atomic 
orbitals enter into hybridization? 

11.	 Which molecule should have the largest dipole moment, HBr or HI? 

12.	 Which one of the following molecules has a dipole moment? 
a. CCI 4 b. H 2S c. CO2 d. BCI} e. CI 2 

13.	 Which of the following molecules have no dipole moment? 
a. CIF b. BCI} c. BeCI 2 d. CI 20 e. H 2CO 

14.	 Choose the best answer. For the water molecule: 
a. The bonds are polar, and the molecule is nonpolar. 
b. The bonds are nonpolar, and the molecule is polar. 
e. The bonds are polar, and the molecule is polar. 
d. The bonds are nonpolar, and the molecule is nonpolar. 

15.	 Hydrogen peroxide (H 20 2) has a dipole moment of 2.1 D. Which of the bonds in H Z0 2 are polar? 
Is the molecule linear? 

16.	 Draw a molecular orbital energy-level diagram and determine the bond order for each of the 
following: 
a. H; b. HHe c. He; 

17.	 The compound calcium carbide (CaC 2) contains the acetylide ion ci-. 
a. Write molecular orbital electron configurations for C 2 and ci-. 
b. Compare their bond order. 

18.	 The bond distance in N 2 is 109 pm, and in N; it is 112 pm. Explain why the bond distances differ 
in this way. 

19.	 Represent the bonding in N02, NO;, and SO} using dashed lines to depict delocaJized 7T bonds. 

SELF-TEST 81 

1.	 Predict the shape of the BeCI 2 molecule. 

2.	 Predict the geometry of the NF} molecule. 

3.	 Experimental evidence shows that carbon dioxide has no dipole moment. What does this suggest 
about its molecular shape? 

4.	 According to VSEPR theory, methane (CH 4 ) is a tetrahedral molecule. What is the hybridization 
state of the carbon orbitals? 
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