Chemistry II-AP

Chemical Bonding / Molecular Geometry 

Practice Test 

1.  Draw all possible Lewis structures for the NO2-1 ion.

What is the predicted geometric shape and type of hybridization for the following compounds? 

                   SHAPE






   HYBRIDIZATION

2._______________________________   sulfur hexafluoride

3. ________________

4.________________________________  boron tribromide

5. ________________

6.________________________________  sulfate ion (-2 charge)

7. ________________

8._______________________________   TeCl4-2   ion


9. ________________

10._____    Indicate the predicted bond order in carbon monoxide.    

              
A) 1;    B) 2;     C) 3;     D) 4;     E) 2 1/2;     F) 1 1/2.

11.  Give the number of pi bonds and the number of sigma bonds in a molecule of 3-octen-5-yne.

p bonds = _______


CH3-CH2-CH=CH-C    C-CH2-CH3
s bonds = _______

12.______  In which one of the following molecules would you expect the central atom to use sp3d2 hybrid orbitals?         
A) phosphorus pentafluoride;         B) bromine pentafluoride;        C) carbon dioxide;    D) silicon dioxide;    E) platinum(II) chloride ion (-2 charge on the ion).

13.______  Which of the following is a property of a paramagnetic molecule?

               
A) unpaired electron(s) and attraction to a magnetic field;

               
B) unpaired electron(s) and repulsion from a magnetic field;

               
C) all electrons paired and repulsion from a magnetic field;

               
D) all electrons paired and attraction to a magnetic field;

               
E) both paired and unpaired electrons and repulsion from a magnetic field.

14.______   Which of the following does not have a dipole moment?

               
A) CO;       B) HBr;         C) CH3Cl;        D) GeF4;          E) NH3
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15.________  What is the formal charge assigned to the carbon atom in the carbonate ion?   

For the following true-false questions, if you say that the statement is false, adequately explain what is incorrect about the statement.
16.  T - F   
A polar molecule can exist even if all of bonds in the molecule are nonpolar.

17.  T - F   
The large central atoms of all stable molecules have electron octets.

18.  T - F   
The bond length between two carbon atoms with a triple bond is shorter than a single bond between two carbon atoms.

19.  T - F   
In general, the electronegativity values increase toward the top and right of the periodic table.

20.  T - F   
Hydrogen iodide gas has a higher boiling point than hydrogen chloride gas because it weighs more and is more strongly attracted by gravity.

21.  T - F   A binary compound consisting of one element having a low ionization energy and the second element having a high electronegativity is likely to possess covalent bonds.

22.  T - F   
Experimental results support the idea that a certain molecule, AB2, is linear and that element A obeys the octet rule. This means only two pair of bonded electrons exist about the central atom.

23.  T - F     Based on the Molecular Orbital theory, the carbon monoxide molecule is paramagnetic.
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24 -25.  Describe the predicted hybrid orbitals for nitrogen used in the nitrate ion.    



  (A) Would you expect this ion to have a dipole moment?     (B) Justify your answer either way.

26 - 28.  Based on the formal charges, which is the predicted arrangement:

       
 NOBr         

             NBrO              

        BrNO

29.______  Which of the following ionic crystals would you predict to have the largest lattice energy?      

           
A) LiCl;     B) LiBr;     C) CaO;      D) SrO;      E) KCl

30.______  When a covalent bond is formed between atoms of two different elements:      

           
A) the bond is ionic;

B) both atoms attain an inert gas configuration;

           
C) the electrons of the bond are shared equally between the two atoms;


D) the electrons of the bond spend more time in the vicinity of the more electronegative element; 
                                   E) one atom is metallic.


31._____   When both electrons of a covalent bond are furnished by the same atom, the union  is called a dative, or:       
A) electrostatic;       B) unsaturated;       C) tetrahedral;    

D) coordinate covalent;      E) polar covalent.

-4-

32._____   Which of the following compounds contains both ionic and covalent bonds?   

              
A) NaOH;        B) H2O;         C) C6H5Cl  (chlorine is bonded to a carbon);        D) SiO2;           


E) both A and C.

What is the predicted geometric shape for the following compounds? 

33.____________________________   iodine trichloride



34._____________________________   phosphorus pentachloride


35.______________________________  I3-1   ion (-1 charge)




36.________________________________   PH3





37._______________________________   sulfur tetrafluoride




Use this key for the following questions (#38 - 45)

    (answers may be used more than once and/or not all may be used)

Types of bonding:
A)  ionic         B) nonpolar covalent          C) polar covalent;        D) coordinate covalent;   

E) metallic;       F) hydrogen;       G) van der Waals force (also known as London dispersion force)  

38._____   When the difference in electronegativity between two atoms is 2.0, this type to bond can be predicted.

39._____   If two atoms are bonded such that one member of the bonded pair is supplying both electrons in the bond pair, what type of bond is formed?

40._____   If all the types of attractive forces indicated in the key were put in order from the strongest to the weakest, which type would be last?

41._____   Which one of the bond types explains water's abnormally high boiling point?

42._____   Which type of bond accounts for the high electrical conductivity of copper?

43._____   When an electron pair is shared equally between two atoms, what type of bond exists?

44._____   What type of bond would be predicted in sodium oxide?

45._____   What type of bond would be expected to produce hydrogen selenide gas?






