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EXAM 4   CH101.004 (Blackstock)       November 30, 2006 

Student name (print):________________________________   honor pledge: ___________________________ 

 

1. Which of these choices is the general electron 

configuration for the outermost electrons of 

elements in the alkaline earth group?  

A. ns1
 

B. ns2
 

C. ns2np4
 

D. ns2np5
 

E. ns2np6(n -1)d6 
  

2. Consider the element with the electron 

configuration [Xe]6s24f7. This element is  

A. a representative element. 

B. a lanthanide element. 

C. a nonmetal. 

D. an actinide element . 

E. a noble gas. 
  

3. The representative elements are those with 

unfilled energy levels in which the "last electron" 

was added to  

A. an s orbital. 

B. an s or p orbital. 

C. a d orbital. 

D. a p or d orbital. 

E. an f orbital. 
  

4. Which of these species make an isoelectronic 

pair: Cl-, O2-, F, Ca2+, Fe3+?  

A. Ca2+ and Fe3+
 

B. O2- and F 

C. F and Cl-
 

D. Cl- and Ca2+
 

E. none of these 
  

5. Which one of these ions has the largest radius?  

A. Cl-
 

B. K+
 

C. S2-
 

D. Na+
 

E. O2- 
  

6. Which of these elements has the greatest 

electron affinity (largest positive value)?  

A. Mg 

B. Al 

C. Si 

D. P 

E. S 

 7. The first ionization energy of sodium is 495.9 

kJ/mol. The energy change for the reaction Na(s) -

----> Na+(g) + e- is therefore  

A. 495.9 kJ/mol. 

B. less than 495.9 kJ/mol. 

C. greater than 495.9 kJ/mol. 

D. equal to the electron affinity of sodium. 

E. equal to the 2nd ionization energy of sodium. 
  

8. Which of these compounds is most likely to be 

ionic?  

A. KF   

B. CCl4  D. CO2 

C. CS2   E. ICl 
  

9. Which of these compounds is most likely to be 

ionic?  

A. NCl3 

B. BaCl2  D. SO2 

C. CO   E. SF4 
  

10. Which of these compounds is most likely to 

be covalent?  

A. Rb2S 

B. SrCl2 

C. CS2 

D. CaO 

E. MgI2 
  

11. The Lewis dot symbol for the a lead atom is  

A.

  

B.

C. Pb

Pb

Pb

Pb

Pb

D.

E.

  

12.  Calculate the energy change for the reaction 

 

            K(g) + Br(g)  ----->  K+(g) + Br- (g) 
  

given the following ionization energy (IE) and 

electron affinity (EA) values 

       IE (kJ/mol)     EA (kJ/mol) 

  K:  419                  48 

 Br:  1140                324 
 

A.  -1,092 kJ/mol  

B.  -95 kJ/mol    D.  1,092 kJ/mol  

C.  95 kJ/mol    E.  1,187 kJ/mol 
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13. Which of these elements has the greatest 

electronegativity?  

A. Mg 

B. Ga 

C. Si 

D. Ba 

E. Pb 
  

14. Which of these bonds would have the greatest 

polarity (i.e., highest percent ionic character)?  

A.  S-P 

B.  Si-S 

C.  Si-Se 

D.  Si-Cl 

E.  Si-I 
  

15. The total number of bonding electrons in a 

molecule of formaldehyde (H2CO) is  

A. 3. 

B. 4. 

C. 6. 

D. 8. 

E. 18. 
  

16. The total number of lone pairs in NCl3 is  

A. 6. 

B. 8. 

C. 9. 

D. 10. 

E. 13. 
  

17.  The number of resonance structures for the 

nitrate ion needed to illustrate that all three NO 

bonds are equivalent is:   

A.  1.  

B.  2.  

C.  3.  

D.  4.  

E.  none of these.  
  

18.  How many covalent bonds will a neutral 

nitrogen atom usually form in a stable molecule?   

A.  1  

B.  2    D.  5 

C.  3    E.  8  
  

19.  What is the formal charge on the central 

nitrogen atom in N2O (the atomic order is N-N-O)?   

A.  0  

B.  +1    D.  -2 

C.  -1    E.  +2 
  

20. What is the formal charge on the singly 

bonded oxygens in the Lewis structure for the 

carbonate ion?  

A. -2 

B. -1   D. +1 

C. 0   E. +2 
  

21. Each of the three resonance structures of NO3
- 

has how many lone pairs of electrons?  

  

A. 7 

B. 8   D. 10 

C. 9   E. 13 
  

22. Which of these molecules has an atom with an 

incomplete octet?  

A. NF3 

B. H2O 

C. AsCl3 

D. GeH4 

E. BF3 
  

23. Which of these molecules has an atom with an 

expanded octet?  

A. HCl 

B. AsCl5 

C. ICl 

D. NCl3 

E. Cl2 
  

24.  Use bond energies to estimate the enthalpy 

change for the reaction of one mole of CH4 with 

chlorine gas to give CH3Cl and hydrogen chloride. 
  

         BE(C-H) = 414 kJ/mol 

         BE(C-Cl) = 326 kJ/mol 

         BE(H-Cl) = 432 kJ/mol 

         BE(Cl-Cl) = 243 kJ/mol   
  

A.  -101 kJ/mol  

B.  -106 kJ/mol  

C.  +331 kJ/mol  

D.  +106 kJ/mol  

E.  +101 kJ/mol  
  

25. According to the VSEPR theory, the shape of 

the SO3 molecule is  

A. pyramidal. 

B. tetrahedral. 

C. trigonal planar. 

D. distorted tetrahedron (seesaw). 

E. square planar. 
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26. The shape of the SF4 molecule is  

A. tetrahedral. 

B. trigonal pyramidal. 

C. trigonal planar. 

D. square planar. 

E. distorted tetrahedron (seesaw). 
  

27. According to VSEPR theory, the shape of the 

PH3 molecule is best described as  

A. linear. 

B. trigonal planar. 

C. tetrahedral. 

D. bent. 

E. trigonal pyramidal. 
  

 

28. The shape of the ClF3 molecule is best 

described as  

A. distorted tetrahedron. 

B. trigonal planar. 

C. tetrahedral. 

D. T-shaped. 

E. trigonal pyramidal. 
  

 

29. According to the VSEPR theory, the 

molecular shape of the carbonate ion, CO3
2 -, is  

A. square planar. 

B. tetrahedral. 

C. pyramidal. 

D. trigonal planar. 

E. octahedral. 
  

 

30. According to the VSEPR theory, which one of 

the following species should be linear?  

A. H2S 

B. HCN 

C. BF3 

D. H2CO 

E. SO2 
  

 

31. According to VSEPR theory, which one of the 

following molecules has tetrahedral geometry?  

A. NH3 

B. CCl4 

C. CO2 

D. SF4 

E. PCl5 
  

 

32.  Which of the following substances is/are 

bent? 

(i) H2S    (ii). CO2   (iii) ClNO    (iv) NH2

-
    (v) O3 

  

A.  only (iii)  

B.  only (i) and (v)  

C.  only (i), (iii), and (v)  

D.  all are bent except for (iv)  

E.  all are bent except for (ii)  
  

33.  The bond angle in Cl2O is expected to be 

approximately   

A.  90.   

B.  109.5.  

C.  120.  

D.  145.  

E.  180.  
  

34.  The F-S-F bond angles in SF6 are   

A.  90 and 180.  

B.  109.5.  

C.  120.  

D.  180.  

E.  90 and 120.  
  

35.  The C-N-O bond angle in nitromethane, 

CH3NO2, is expected to by approximately   

A.  60.  

B.  90.  

C.  109.5.  

D.  120.  

E.  180.  
  

 

36. Complete this sentence: The PCl5 molecule 

has  

A. nonpolar bonds, and is a nonpolar molecule. 

B. nonpolar bonds, but is a polar molecule. 

C. polar bonds, and is a polar molecule. 

D. polar bonds, but is a nonpolar molecule. 
  

 

37. Predict the molecular geometry and polarity of 

the SO2 molecule.  

A. linear, polar 

B. linear, nonpolar 

C. bent, polar 

D. bent, nonpolar 

E. none of these 
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name: _______________________________________ 

 

Multiple choice score (74 pts)  _______,            Short answer score (31 pts) _______,         total __________ 
 

_______________________________________________________________________________________ 

Short Answer: 

 

1.  (18 pts) Write proper Lewis structures for the following "stable" molecules.  Be sure to include any formal 

charges on atoms and all valence electrons in your structures.  Accurate molecule geometries are not required 

here (but are welcome!). 

 

      XeF4      (CH3CO2)
-
     CH2CCH2   

zenon tetrafluoride     acetate anion          allene   

        (two resonance structures) 

 

 

 

 

 

 

 

 

 

 

CH3CO2CH3     C5H8O       CH3CH2OH 

methylacetate    cyclopentanone (ring of 5 C's)   ethanol 

 

 

 

 

 

 

 

 

 

 

CH3NO2 

nitromethane (provide two resonance structures here) 

 

 

 

 

 

 

 

 

2.  (7 pts) Of the above, which would have a dipole moment (name them here). 
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3.  (6 pts) Write Lewis structures for the following stable compounds and then draw a picture of the molecule 

with accurate geometries at the atoms (also indicate the geometry at each atom in words).  Be sure to show all 

valence electrons and any formal charges. 

 

CH3CCH       (NH4) (HCO3) 

propyne      ammonium bicarbonate salt  

(draw separate structure/picture for each ion) 
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 7 

exam 4 Key 

 
1.B 

  

2.B 

  

3.B 

  

4.D 

  

5.C 

  

6.E 

  

7.C 

  

8.A 

  

9.B 

  

10.C 

  

11.C 

  

12.C 

  

13.C 

  

14.D 

  

15.D 

  

16.D 

  

17.C 

  

18.C 

  

19.B 

  

20.B 

  

21.B 

  

22.E 

  

23.B 

  

24.A 

  

25.C 

  

26.E 

  

27.E 

  

28.D 

  

29.D 

  

30.B 

  

31.B 

  

32.E 

  

33.B 

  

34.A 

  

35.D 

  

36.D 

  

37.C 

  


