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 Score: 

Directions- please answer the following multiple-choice questions next to each number. Please show all your work for bonus question and part(2) questions in the space provided.

Part (1) - Multiple Choice - (3 points each)

_____ 1. How many unpaired electrons are in the Lewis dot symbol of a phosphorus atom? 


A.7


B. 3


C. 5


D. 1


E.8

_____ 2. Which of the following molecules/ions is nonpolar? 


A. HCN

B. O3


C. CO2


D. NH3

E. NO2-

_____ 3. Determine the total number of sigma and pi bonds in the following molecular structure.
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                A.  11  (, 6 (

B. 11(, 11 (

C.   16 (, 6 ( 

D.  16 (, 11 (        
E. none of these

_____ 4. Which one has the largest radius ?

              A.  Ca+2

B.   Br-


C.  Fe3+

D.  Fe+2

E. K+


_____  5. Which one is isoelectronic with Krypton ?

A.  Se+2

B. Ar


C.  Br+                      D. Y+3


E. all of these      

_____ 6. What is the maximum number of electrons that can occupy the subshell 5p? 


A. 2


B. 6


C. 25


D. 50


E. 10


_____ 7.  Which of the following quantum number combinations is correct?

A. n= 3, l=0, ml=-3, ms=-1/2


B. n= 2, l=2, ml=-2, ms=-1/2


C. n= 4, l=3, ml=0, ms=-1/2


D. n= 4, l=1, ml=-1, ms=-1


E.  All incorrect
_____ 8.  The configuration (σ1s)2(σ*1s)2 (σ2s)2(σ*2s)2 (π2p)2(π2p)2(σ2p)2 is the molecular orbital description for the 
               ground state of
A. Li2


B. B2


C. Be2


D. B22+


E. C22-
_____ 9.  How many electrons in an atom can have the quantum numbers n=3, l=0?


A. 1


B. 2


C. 3 


D. 9


E. 18

_____ 10. Which of the following electron configurations for the species in their ground state are 

               correct?

i. K: 1s22s22p63s23p64s1
ii. Mn: [Ar]4s24d5
iii. Sc: [Ar] 4s24p1
iv. Ti: [Ar] 4s23d2
v. Al: [Ne] 3s22d103p1
A. All of them
B. None of them
C. i & iv

D. v & iii 

E. i,iii & v

_____11. The electron configuration of the selenide ion, Se-2,  is 

A. [Kr]5s24d105p6
B. [Ar]4s23d104p2
C. [Ar]4s23d104p6
D. [Kr]5s24d105p2
E. [Kr]5s24d105p4
____ 12. Which one of the following ions has an octet of valence electrons?  

i.  Ag+                
ii.  Zn+2              
iii. Cs+               
iv.  I-
A. all of them 

B. none of them 
C. i & ii 

D. iii & iv

E. ii alone
_____ 13. Choose the correct order of ionization energy of the atoms, Ba, Br, Bi?

A. Ba< Br < Bi

B. Br < Bi < Ba
C. Ba < Bi < Br
D. Br < Ba<Bi

E. Bi < Ba < Br

_____ 14. What are the hybridization and the approximate bond angle CH4?


A. sp2, 104o

B. sp3, 109.5o

C. sp, 180o

D. sp3d, 900

E. sp3d2, 180o
_____ 15. The electron-pair geometry and molecular geometry of BH4- are respectively


A. Tetrahedral, tetrahedral


B. tetrahedral, trigonal planar


C. tetrahedral, trigonal pyramid

D. trigonal bipyramidal, seesaw
E. octahedral, square planar
_____ 16.  Which of the following has bond order of  2?
                                                           I. F2-2     II. NO-     III) O2     IV) N2

A. I & III

B. I & IV

C. I only

D. III Only

E. II & III
_____ 17.  Which of the following is the electron configuration for Co+3 ?   

A. [Ar] 3d44s2 

B. [Ar] 4s2 4p4

C. [Ar] 3d6

D. [Ar] 4p6   

E. [Ar]3d104s2    

 _____ 18. Which of the following atoms cannot accommodate an excess of 8 electrons in Lewis structures where 

                   they are the central atom?

A. Xe


B. Cl


C. Si


D. F


E. all of them

_____ 19.  How many atoms/ions/molecules are assigned to Face centered cube
A. 4

B. 2

C. 3

D. 1

E. 6
_____20.   Choose from the molecules listed below, the one with the weakest intermolecular force
A. H2O


B. F2


C. H-Cl
D.  Cl2


E. NH3
Part (2) - Show all your work. ( 8 points each)

21. Use bond energies to calculate the enthalpy of the reaction, N2(g) + 3H2(g)(2NH3(g). The bond energy of N(N is 

      946 kJ/mol. The bond energy of H-H is 436 kJ/mol and the bond energy of N-H bond is 389 kJ/mol.
22. Draw Lewis dot (electron) structure for SF6 and determine 

      a)  electron geometry     b) molecular geometry       c) central atom hybridization        d) polar or nonpolar
23. Use Molecular orbital theory to predict the following for NO- :
        a) Its molecular orbital configuration
        b) Its bond order
        c) Is it paramagnetic or diamagnetic?  

24.  List the values of n, l, ml  and ms for electrons in the 4p subshell.
25. Draw all the resonance structures of the nitrate ion, NO3-
26. Consider the following three resonance structures of the thiosulfate ion, S2O3-2. 

a. Assign formal charges to all atoms in all three structures

b. Pick the major structure based on the formal charges. S is less electronegative than O. 
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 Structure I                        Structure II


     Structure III
Part I

1. B
2. C
3. C
4. B
5. D
6. B
7. C
8. E
9. B
10. C
11. C
12. D
13. C
14. B

15. A
16. E
17. C
18. D
19. A
20. B
21. (946 + 3×436)kJ – (6×389)kJ = -80 kJ

22. octahedral; square pyramid; sp3d2; polar

23. a. (σ1s)2(σ*1s)2 (σ2s)2(σ*2s)2 (π2py)2(π2pz)2(σ2px)2(π*2py)1(π*2pz)1; 

b. BO = (10-6)/2 = 2; 
c. paramagnetic

	n
	l
	ml
	ms

	4
	1
	-1
	1/2

	4
	1
	-1
	-1/2

	4
	1
	0
	1/2

	4
	1
	0
	-1/2

	4
	1
	1
	1/2

	4
	1
	1
	-1/2


25, 26: look at your notes
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