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1. All of the following species would be expected to have a pyramidal shape except 
(a) NH3
(b) ClO3
(c) PCl3
(d) SO3
(e) PH3
2. Which one of the following molecules has a non-zero dipole moment? 

(a) BCl3
(b) CCl4
(c) SiCl4
(d) SF6
(e) NCl3
3. Which of the following five sets of compounds contains only ionic compounds? 

(a) S8, P4, N2, F2
(b) NaClO4, PF3, CS2, Fe2O3
(c) Na2O, CaH2, BaO, KF

(d) CH4, H2CCl2, N2, Cl2
(e) CH3OH, H2O, HF, PF3
4. Which of the following five sets of compounds contains only polar covalent substances? 

(a) S8, P4, N2, F2
(b) NaClO4, PF3, CS2, Fe2O3
(c) Na2O, CaH2, BaO, KF

(d) CH4, H2CCl2, N2, Cl2
(e) CH3OH, H2O, HF, PF3
5. Which of the following five sets of compounds contains only nonpolar species? 

(a) S8, P4, N2, F2
(b) NaClO4, PF3, CS2, Fe2O3
(c) Na2O, CaH2, BaO, KF

(d) CH4, H2CCl2, N2, Cl2
(e) CH3OH, H2O, HF, PF3
6. The BCl3 molecule is _________ and ______________. 

(a) trigonal planar, nonpolar

(b) trigonal pyramidal, polar

(c) trigonal planar, polar

(d) trigonal pyramidal, nonpolar

(e) tetrahedral, polar

 7. What is the hybridization of the carbon atom in carbon dioxide?  

(a) sp3
(b) sp

(c) sp3d2
(d) sp2
(e) sp3d

8. In which one of the following is the central atom sp3d2 hybridized? 

(a) Br3-
(b) XeF4
(c) PH3
(d) PCl5
(e) H2O

9. The AsF6- ion is octahedral. The hybrid orbitals used by the As atom for bonding are 

(a) sp2d2
(b) sp3d

(c) sp3
(d) sp3d2
(e) sp2d

10. The hybridization of the central carbon in H2C=C=CH2 is  

(a) sp3d

(b) s2p

(c) sp

(d) sp2
(e) s2p2
11. The hybridization of the terminal (non-central) carbons in H2C=C=CH2 is  

(a) sp

(b) sp2
(c) sp3d2
(d) sp3
(e) sp3d

12. In 1, 1, 2, 2-tetracyanoethylene, (NC)2CC(CN)2, the number of  π - bonds,  σ - bonds, and lone pairs of electrons in the molecule, respectively, is 

π – bonds

σ – bonds


lone pairs of            

                                                                                                             electrons


(a)
5



13



6


(b)
6



12



6


(c)
8



10



4


(d)
9



9



4


(e)
12



6



6

13. How many unhybridized p-atomic orbitals are there on an sp hybridized carbon atom? 


(a) 2

(b) 0

(c) 3

(d) 1

(e) 4

14. According to molecular orbital theory, what is the bond order of the bond between the two nitrogen atoms in N2? 

(a) 3

(b) 1

(c) 0

(d) 2

(e) 4

15. Which one of the following has unpaired electrons? 

(a) C2
(b) O2
(c) F2
(d) N2
(e) None of the above have unpaired electrons.

16. Using Molecular Orbital Theory, determine the bond order of N2+.

(a) 2

(b) 1

(c) 0

(d) 3

(e) 1½

17. Which one of the following species is paramagnetic? 

(a) F2
(b) B2
(c) N2
(d) C2+
(e) NO+  

18. The addition of one electron to the O2 molecule will cause the bond order to 

(a) increase

(b) remain the same 

(c) decrease 

