WS-Molecular Compounds – Answers

1.  a) diphosphorus trioxide, P = +5, O = -2   b) carbon tetrachloride, C = +4, Cl = -1   c) sulfur dioxide, S = +4, O = -2  

 d) tetraphosphorus decoxide , P = +5, O = -2     e) carbon monoxide, C = +2, O = -2     f) dinitrogen pentoxide, N = +5, O = -2     
 g) chlorine trifluoride, Cl = +3, F = -1      h) arsenic pentafluoride, As = +5, F = -1      I) sulfur hexafluoride, S = +6, F = -1                  j) ammonia, N = -3, H = +1, this is unusual but since it is not an acid, the H cannot be written first.  The H still has the +1 charge.   

2. a) With three valence electrons, M must lose 3e- to become stable like a noble gas thus M3+.  b) MCl3   c) M2O3   d) 5 because only this atomic number is in a group or family that corresponds to a loss of 3 e-‘s


     . .



 ..




         . .

        . .


   :Cl:


3. 1) H – O:    water or dihydrogen monoxide
2) H:Br:    
3)     N  ammonia      4)  . .      |     . .
    silicon tetrachloride


   \




         . .   

     /   |  \ 

         :Cl – Si – Cl :




    H


 
   hydrogen bromide
   H  H  H
           . .       |      .  .













  :Cl:













    .  .


           . .    . .



  :
    :




       . .


    5) : Cl – F : chlorine monofluoride     6)       O = C = O 
 7)      

metemethane     8)       P     phosphorus trichloride

           .  .       .   .
 


  :                :




    /   |  \







Carbon dioxide



            :Cl:  :Cl:  :Cl:










   . .
             .  .        .  .         .  .  

 








  :O:
   -2
       9)   H           H


10)  :N ( N:  nitrogen gas

11)     ..      |    . .                    

  
\         /






         :O – S – O:   


        H – C – C – H  ethane       




            . .     |     . .

/        \  







 :O: 

           H
          H







   . .
4. Refer to the ionic charges and select the simplest ratio of ions that gives an electrically neutral formula.

5. An ionic bond arise when one atom give one or more electrons to the other atoms.  This results in the formation of + and – ions, which tend to join together because of electrostatic attraction.  This electrostatic attraction is the ionic bond.  A covalent bond does not involve transfer of electrons  Rather, electrons are shared between tow atoms where each thus achieves a stable, noble gas electron population.   The “bond” is the simultaneous attraction of the shared electrons to the nuclei of both atoms. 

6. Atoms at the extreme left side of the periodic table bonded to atoms on the right side of the table (other than the right-most column).

7. Atoms from the nonmetal section on the right side of the periodic table, excluding the column on the far right (noble gases)
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   a)    A:         b)  :B:      c)   C.     .D:       d)   look left      e)   :E.

 . .                                   . .                                                                 . 
9 a) no, nonmetals do not conduct   b) yes, free flowing e-‘s in metals    c) no, crystal lattice does not allow free flowing e-‘s    d) yes because ions dissociate in water and are free flowing.    e) yes,  heat energy overcomes lattice energy thus allowing ions to flow freely

f) special case:  graphite, made of carbon has a network structure in which each carbon atom has a double bond and two single bonds.  Since the double bond migrates around each carbon atom, there are electrons that flow freely within each layer of graphite.    g)  no, molecules do not conduct (except acids of which this is not)   h) yes, same as (e),   I) no, same as (c),     j) yes, same as (e),     k)  yes, because silicon is a metalloid or semimetal and can conduct somewhat with free flowing e-‘s,   l) yes, same as (b)    m) yes, acids dissociate into H+ ions and an anion even though they are molecular.

10. Yes, b/c solid silver has free flowing e-‘s, molten AgCl has free flowing ions and solid AgCl lacks free flowing anything.

11. NO.  HF is stable (no unpaired electrons) so it should not react further. Each hydroxide has a half filled orbital (and thus does not have its bonding orbitals filled) so it will react in order to achieve stability with its orbitals filled.

12. A bond dipole is a separation of the centers of electric charge in a bond resulting from unequal sharing of bonding electrons.  One end of the bond becomes positively charged as electrons shift away from its nucleus (b/c it is the least electronegative of the atoms) while the other atom becomes negatively charged as electrons shift towards it nucleus (as it is the more electronegative atom)

13. e) Na-F  (actually ionic representing the greatest difference in electronegativity)  c) H-F   b) C-F    d) C-H   and least is a) F-F  Remember F,O,Cl,N,Br,I,C,Se,S,H,P to help you with the differences in electronegativity.
               

14.  1) F-Be-F    linear   2)   F           F            3)       F   Tetrahedral    4) H – O   bent      5)   N  tripod     6)   P   tripod or pyrimidal
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15. The C-F bond is polar due to the large difference in electronegativity values for each atom.  The molecule is not polar however because the symmetrical arrangement of the atoms causes the bond dipoles to cancel out each other pull on the electrons.

16. a) Yes, polar, the central atom is not surrounded by atoms that are identical with the same electronegative pull.  b) yes, the polar bond is the C-F bond because the difference in their electronegativity values is greater than 0.4    But the C-H bonds are nonpolar since the difference in their electronegativity value is less than 0.4 

17. Yes, both are polar because of lone pairs that cause the molecular shape not to be symmetrical.  Water is angular or bent and Ammonia is tripod or pyramidal in shape.

18. a) A bond in which two pair or 4 electrons are shared between two atoms.  b) Triple bond has the shortest bond length (strongest)

19. c) and d)

20. d) b/c        Cl               H
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22. a) F    b) O    c) Br     d) Neither, they have the same electronegativity value.  This bond is nonpolar and since it is the only bond in the molecule, the molecule is also nonpolar.

23. It has a very stable triple bond holding together the two nitrogen atoms.  It would take a great deal of energy to break this bond.

24. a) trigonal planar (symmetrical) – thus no    b) linear (symmetrical) – thus no     c) tetrahedral (symmetrical) – thus no

     d)  tripod/pyramidal (unsymmetrical) thus yes    e) angular/bent (unsymmetrical) – thus yes

25. more

26. covalent bond

27. gaining and losing of electrons  

28. covalent bonds
29. binary

30. metal
31. zero

32. single, polar

33. triple,  nonpolar
34. trigonal planar


35. 


        



         . .


           



         O
           +



          ..


      /   |  \



  H+     +    H – O: 
(             H   H    H




\




 H


36. least

37. linear since Be does not have any lone pairs to bend the molecule
38. hybridization 



39. tripod, tetrahedral

40. metal
41. b  

42. a

43. b

44. b

45. b

46.  b

47. b

48. d (b/c the more electronegative atom is written last so it should be OF2







and this is not the case with NH3 again b/c NH3 is not an acid so








the H is not written first.)

49. a

50.  b

51. d

52. d

53. a

54.  b

55.  d

56. d

57.  a



58. a) hydrochloric acid
b) carbonic acid

c) phosphorous acid

d) hydrofluoric acid

     e) perchoric acid
f) nitrous acid
 
g) hypochlorous acid

59. a) Water will dissolve #1 ammonia and # 5 hydrofluoric acid because all three are polar compounds.

      b) Liquid Bromine will dissolve #2, iodine, #3  the methane and #4 the chlorine gas because all four are nonpolar.

60. It must have unpaired electrons

61. Vinegar
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