Reaction Predictions - Solution Set

1968


a)   Fe3+(aq)   +  I -1(aq)     -------->  I2(s)  +   Fe2+(aq)
                       or         ----------> I2(s)  +   Fe(s)    [better]

b)   H2S(g)    +  Ag+1(aq)     --------->  Ag2S(s) +  H+1(aq)
c)   MnO4(aq)-1   +  H+1(aq)    +  Cl-1 (aq)    --------->  Cl2(g)  +  Mn2+(aq)     +  H2O

d)    NH3(aq)      +    Cu2+(aq) ------------->   [Cu(NH3) 42+](aq)
e)    Mg(s)   +  H+1(aq) +  NO3-1(aq) --------->  Mg3N2(s)  + H2O





or  ----------->   Mg2+(aq)   +   NH4+1(aq)
f)    CaH2(s)    +   H2O   ------------>   Ca2+(aq)    +   OH-1(aq)    + H2(g)
g)    Ag+1(aq)     +   PO4(aq)3-  ------->  Ag3PO4(s)
h)    NaCN(s)   +   H2O  -------->  HCN(aq)      +  OH-1(aq)  +  Na+1(aq)
1969
a)   PbCrO4(s)   +   Na+1(aq)  +  OH-1(aq)  ------->  Pb(ONa)2  +  CrO4aq)2-  +  H2O

                                                    or    --------->  Pb2CrO5(s)  +  CrO4(aq)2-  +  H2O

b)   LiH(s)  +  H2O  -------->   Li+1(aq)     +   OH-1   +   H2(g)   (expensive source of hydrogen gas!)

c) Zn2+(aq)  +  SO4(aq)2- +  NH3 (excess)  ------>  [Zn(NH3)4]2+(aq)

d)   Na+1(aq) +  C2H3O2-1 (aq) +  H+1(aq)   +  Cl-1(aq) ------>  HC2H3O2(aq)        

e)   K+1(aq)  +  Cr2O72-(aq)   +  H+1(aq) +   SO42-(aq)  +   Na+1(aq)    +   I-1(aq)    ------>   Cr3+(aq)    +    I2(s)    +    H2O

f)   BaCO3(s)  +  H+1(aq) +  NO3-1(aq)  ------>   HCO3-1(aq)   +  Ba2+(aq)
                                       or   ---------->     H2CO3  +  Ba2+(aq)   ----------->  CO2(g)  +  H2O  +  Ba2+(aq)

g)    Al2S3(s)   +   H2O  ----------->   Al2O3(s)   +    H2S(g)
h)    Ag(s)  +   H+1(aq)    +  NO3-1(aq)    ------>   Ag+1(aq)  +  H2O   +  NO(g)
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1970

a)    CaO(s)  +  P4O10(g)  ------------->   Ca3(PO4)2(s)
b)    BaO2(s)  +  H(aq)+1  +  SO4(aq)2-  ---------->   BaSO4(s)  +  H2O2
                    (if acid is hot & conc.) ------------>  BaSO4(s)  +  H2O  +  SO2(g)
c) HC2H3O2 (aq)  +  MgCO3(s) ----------->  HCO3-1 (aq)   +  C2H3O2-1 (aq)  +  Mg2+(aq)
                                       or    ------------>  C2H3O2-1 (aq)   +  Mg2+(aq)    +  H2O  +  CO2(g)    (better choice)

d)     C6H14(liq)  +   O2(g)  ----------->    H2O(liq)  +  CO2(g)
e)     Mg3N2(s)     +     D2O   (think water - H2O)     ---------------->   ND3   +   Mg(OD) 2
f)     HF(g)     +       SiO2(s)   ------------->   H2SiF6   +   H2O       (process for etching glass)




   or   -------------->   SiF4     +   H2O

g)    Cr2O72-(aq)   +  H+1(aq)   +  SO32-(aq)     ------------->   Cr3+(aq)   +  H2O  +  SO42-(aq)
h)     H+1(aq)   +      Cl-1(aq)    +     [Ag(NH3) 2]+1(aq)    ------>  NH4+1(aq)     +  AgCl(s)
1971

a)   PO4(aq)3-  +  H(aq)+1  ----->  HPO4(aq)2-   [note the importance of the amount - equal moles]
b)   C3H6(g)  +  Br2(g) ------->   C3H6Br2(g)
c)   Al(NO3)3(s)   +   H2O  ------->   [Al(H2O) 6]3+(aq)  +  NO3-1(aq)
d)   I(aq) -1 +  IO3(aq) -1  +  H+1(aq)  ----->  I2(s)   +  H2O

e)   Sn(aq)2+   +  Fe(aq)3+  --------->  Sn(aq)4+   +  Fe(aq)2+
f)     Cu(OH)2(s)    +  NH3(aq) --------->    [Cu(NH3)4]2+(aq)  + OH-1(aq)
g)     Ca(OH)2aq)   +   Mg(aq)2+  ------>   Mg(OH)2(s)     +  Ca(aq)2+

 or   OH-1(aq)   +   Mg(aq)2+  ------>   Mg(OH)2(s)     [depending on how soluble you consider Ca(OH)2  to be!]

h)    Ag2S(s)     +   H(aq)+1  -------->   H2S(g)   +  Ag(aq)+1
or    Ag2S(s)     +   H(aq)+1   +   NO3(aq) -1  -------->   H2O   +  Ag(aq)+1 +  S(s)     +   NO(g) 
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1972

a)   H2(g)  +  CuO(s)  ------------>   H2O   +  Cu(s)
b)   ZnS(s)   +   O2(g)  ------------->   ZnO(s)  +  S(s)
c)   Br2(liq)   +   C6H6(liq)  ----------->    C6H6Br(liq)    +  HBr

d)   [Ag(NH3)2]+1(aq)   +  H+1(aq)  ------------>   NH4+1(aq)    +   Ag+1(aq)
e)   Cu(s)  +  H+1(aq)   +  SO42-(aq)  ------------>   Cu2+(aq)  +  SO2(g)  +  H2O

   or    Cu(s)  +   H+1(aq)  + HSO4-1(aq)   ------------>   Cu2+(aq)  +  SO2(g)  +  H2O

f)    SO2(g)    +   Ca2+(aq)   +  OH-1(aq)   ----------->   CaSO3(s)  +  H2O

g)   MnO2(s)   +  H+1(aq)    +  Br-1(aq)    ----------->   Mn2+(aq)   +  Br2(liq)  +  H2O

h)    H2S(g)   +   Cd(aq)2+  ----------->    H+1 (aq)      +   CdS(s)
1973

a)   Cl2(g)   +   OH(aq)-1  ------>   Cl(aq)-1    +    ClO(aq)-1  +  H2O    (important process for making bleach!)

b)   Fe2O3(s)  +   CO(g)  ------->   Fe(s)   +   CO2(g)
c)   MgCO3(s)        -------->       MgO(s)  +   CO2(g)

d)   Na3PO4(s)   +   H2O   ------->    H2PO4-1(aq)  +  OH(aq)-1  +  Na(aq)+1





or     HPO4-2(aq)   +  OH(aq)-1  +  Na(aq)+1
e)   B2H6(g)   +   O2(g)  ------>   H3BO3


           or ---------->    B2O3   +   H2O

f)   Na(s)  +    H2O   ------->   Na(aq)+1  +  OH(aq)-1  +  H2(g)
g)   H2O2   +   H(aq)+1    +      I(aq)-1  -------->    H2O  +  I2(s)
h)   CH3OH(liq)   +    HC2H3O2 (aq)   (   H2O   +   CH3C2H3O2    [this process is called esterification]

i)   NH3(aq)    +   Cu(OH)2(s)  --------->   [Cu(NH3)4]2+(aq)     +  OH-1(aq)
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1974








   Br

                                                                                        |

a)    CH3C=CCH3   +   HBr(g)  --------------->   CH3CH2CHCH3       [or C4H9Br]

        (There's no need to draw the structural formula, but I like to show the bonding.)

b)    H2O   +   PBr3(s)    ------------>
H3PO3(aq)      +   H+1(aq)     +   Br-1(aq)
c)    H2O2   +   H+1(aq)    +   Cr2O72-(aq)    ------------>
Cr3+(aq)     +   H2O   +   O2(g)
d)
Ca(s)   +    H+1(aq)       ------------->
Ca+2(aq)     +   H2(g)
e)
H+1(aq)     +   SO4-2(aq)     +    Ba+2(aq)       +     OH-1(aq)     ------------>  BaSO4(s)   +    H2O

f)
H+1(aq)     +  [Cd(NH3)4]+2(aq)      ----------->   Cd+2(aq)    +   NH4+1(aq)   


g)
SO2(g)   +  H+1(aq)     +    MnO4-1(aq)     ---------->     Mn+2(aq)   +  H2O   +  SO4-2(aq)
h)
Al(s)   +  OH-1(aq)     ---------->    [Al(OH)4] -1(aq)
i)
OH-1(aq)    +   H2PO4-1(aq)     ------------->   H2O   +  HPO4-2(aq)
1975

a)
Sn+2(aq)     +  H+1(aq)     +   Cr2O7-2(aq)     ----------->     Sn+4(aq)     +   Cr+3(aq)     +   H2O

b)
Br2(liq)
  +    I-1(aq)           ------------->   I2(s)   +   Br-1(aq)
c)
NH3(aq)    +   AgCl(s) ?      -------------->  [Ag(NH3)2]+1(aq)
+   Cl-1(aq)
d)
H2O    +    NaH(s)     -------------->   Na+1(aq)     +   H2(g)    +   OH-1(aq)
e)
Cl2(g)    +     C2H2(g)   ------------->
C2H2Cl4(g)


f)
H2O        -------------------->  
 H2(g)    +   O2(g)
g)
O2(g)    +   NH3(g)      ---------Pt------->    NO2(g)    +  H2O  (consider this like a single replacement)

h)
H+1(aq)     +  CaO(s)     ---------------->
Ca+2(aq)      +   H2O

i)
OH-1(aq)      +  HCO3-1(aq)        ------------->   H2O     +  CO3-2(aq)   
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1976

a)
CaO(s)     +   CO2(g)      ----------->    CaCO3(s) 

b)
N2O5(g)    +    H2O     ---------->   HNO2(aq)
c)
NaHCO3(s)  +   H2O    ----------->   Na+1(aq)     +       H2CO3(aq)     +   OH-1(aq)
d)
Pb(s)  +        SO4-2(aq)   (hot & conc.)   ---------->    PbSO4(s)

or Pb(s)  +   H+1(aq)   +     SO4-2(aq)   (hot & conc.)   ------------>   H2O   +   SO2(g)     +      Pb+2(aq)
e)
MnO4–1(aq)     +   H2C2O4(aq)      +     H+1(aq)        ------>
Mn+2(aq)   +   CO2(g)    +  H2O

f)
Mg(s)  +  Fe+3(aq)        ----------->    Mg+2(aq)         +    Fe(s)       [or Fe+2(aq)]

g)
C2H5C2H3O2    +   OH-1(aq)        ----------->
C2H5OH    +   C2H3O2-1(aq)       

h)
Zn(OH)2(s) ?  +   OH-1(aq)      ----------->   [Zn(OH)4]-2(aq)
1977

a)
H+(aq)      +   SO4-2(aq)      +   Ba+2(aq)      +   C2H3O2-1(aq)       ---------->   HC2H3O2(aq)     +    BaSO4(s)     

b)
NH4Cl(s)   +   OH-1(aq)        ---------->   NH3(g)     +    H2O    +    Cl-1(aq)   

c)
PCl5(s)     +     H2O      ---------->
H3PO4(aq)     +    Cl-1(aq)   

d)
H2O2     ------------>   H2O  +   O2(g)
e)
Fe(s)    +    Fe+3(aq)        ------------>   Fe+2(aq)   

f)
Cl2(g)      +    Br-1(aq)      ----------->   Cl-1(aq)      +  Br2(liq)
g)
PO4-3(aq)       +   Ca+2(aq)      ---------->    Ca3(PO4)2(s)       

h)
Br2(liq)    +   C6H6(liq)    ------------->   C6H5Br    +    HBr
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1978

a)
SiH4(g)  +   O2(g)     -------------->
SiO2(s)    +   H2O

b)
H+1(aq)     +   HPO4-2(aq)    ------------->
H2PO4-1(aq)
c)
H2S(g)   +    Pb+2(aq)     ------------>   PbS(s)    +    H+1(aq)
d)
Zn(s)   +   Cu+2(aq)    ------------->   Zn+2(aq)      +   Cu(s)
e)
Li2O(s)   +    H2O    ------------->
Li+1(aq)      +    OH-1(aq)
f)
CuS(s)    +   H+1(aq)     +  NO3-1(aq)        ---------->     Cu+2(aq)    +    S    +   NO(g)      +   H2O         

g)
AgCl(s)    +   NH3(aq)     ------------>
[Ag(NH3)2]+1(aq)     +   Cl-1(aq)
h)
C3H6    +   H2O   -----(catalyzed)------->
C3H7OH

1979

a)
Cu+2(aq)     +    H2O    ----------->
Cu(s)  +   O2(g)    +    H+1(aq)
b)
H2S(s)   +   OH-1(aq)       ------------>
H2O   +   S-2(aq)
c)
Ag+1(aq)      +  CrO4-2(aq)     ----------->   Ag2CrO4(s)
d)
OH-1(aq)     +   Al(OH)3(s)    ---------->
[Al(OH)4]-1(aq)     +   H2O

e)
Na2SO3(s)  +    H2O     ----------->
Na+1(aq)    +   HSO3-1(aq)    +     OH-1(aq)
f)
HCOOH(aq)   +   H+1(aq)   +   Cr2O7-2(aq)    --------->
CO2(g)   +  Cr+3(aq)     +  H2O

g)
NH3(g)    +    CO2(g)   +   H2O    ----------->     NH4+1(aq)     +   CO3-2(aq)
    or
NH3(g)     +    CO2(g)   +   H2O    ------->    NH4OH  +  H2CO3  ----->     NH4+1(aq)      +   CO3-2(aq)
h)
H+1(aq)     +  Cl-1(aq)     +   MnO2(s)   ------------->    Mn+2(aq)     +  Cl2(g)    +   H2O 
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1980

a)
F-1(aq)     +  H+1(aq)       --------------->  HF(aq)   

b)
Ba+2(aq)      +   OH-1(aq)    +  Fe+3(aq)      +  SO4-2(aq)     ----->   BaSO4(s)   +   Fe(OH)3(s)
c)
NH4+1(aq)     +  OH-1(aq)       ------->   NH4OH(aq)      ------->   NH3(aq)     +   H2O

d)
CO2(g)   +  OH-1(aq)     --------->  CO3-2(aq)      +   H2O

e)
Cu(s)   +   H+1(aq)     +  NO3-1(aq)    -------->
Cu+2(aq)     +   NO   +   H2O

f)
Cl2(g)   +  OH-1(aq)     ---------->    Cl-1(aq)      +    ClO-1(aq)   [or ClO2-1(aq)   or ClO3-1(aq)] +   H2O








[best is the hypochlorite ion if NaOH is dilute]

g)
MnO4-1(aq)    +  OH-1(aq)     +   SO3-2(aq)      -------->   MnO4-2(aq)    +  H2O +   SO4-2(aq)     






    or     -------->   MnO2(s)     +  H2O +   SO4-2(aq)    

h)
CH3I   +    OH-1(aq)      ---------->   CH3OH   +    I-1(aq)   

1981

a)
Mg(s)  +   N2(g)   ----------->
Mg3N2(s)
b)
SO2(g)    +   CaO(s)    ----------->
CaSO3(s)
c)
Pb(s)   +   Ag+1(aq)      ----------->
Pb+2(aq)      +   Ag(s)
d)
NH4+1(aq)     +  SO4-2(aq)     +  Ba+2(aq)     +   OH-1(aq)       ----->   BaSO4(s)   +     NH3(aq)    +  H2O

e)
HC2H3O2(aq)     +   HCO3-1(aq)     ----------->  C2H3O2-1(aq)    +  H2O   +   CO2(g)
f)
Na2Cr2O7(s)    +   H+1(aq)    +   I-1(aq)    ---------->   Cr+3(aq)     +   I2(s)   +   H2O   +   Na+1(aq)
g)
SCN-1(aq)     +   Fe+3(aq)      ------------->  [Fe(SCN)]+2(aq)   

h)
C2H5OH   +   O2(g)    ----------->
CO2(g)   +    H2O(g)
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1982

a)
H2(g)    +   Fe2O3(s)    ------------>    Fe(s)   +    H2O

b)
I-1(aq)      +    IO3-1(aq)     +    H+1(aq)    ---------->    I2(s)  +  H2O

c)
H+1(aq)   +    SO4-2(aq)    +   CaF2(s)    --------->   CaSO4(s)  +  HF(aq)      

d)
(NH4)2CO3(s)   --------------->     
NH3(g)    +   H2O    +   CO2(g)
e)
CH4(g)     +   Cl2(g)    ------------->   CCl4   +    HCl(g)


  
    or     ------------->     CH3Cl   +    HCl(g)
f)
NH3(aq)     +   Zn(OH)2(s)   ---------->
[Zn(NH3)4]+2(aq)     +   OH-1(aq)   

g)
H2O2  +   H+1(aq)     +   Br-1(aq)     ----------->
   Br2(aq)     +  H2O

h)
Cl-1(aq)     +   Hg+1(aq)     ---------->   Hg2Cl2(s)   

1983
-   No Reaction Prediction Section

1984
-   No Reaction Prediction Section

1985

a)
Na(s)   +  H2O  ------------->   H2(g)  +     Na+1(aq)       +    OH-1(aq)
b)
H+1(aq)    +   HCO3-1(aq)      -------------->
H2CO3(aq)     ------->  H2O   +   CO2(g)
c)
C2H5OH   +   HCOOH    ------------>
HCOOC2H5    +    H2O

d)
OH-1(aq)     +   Zn(OH)2(s)    ------------>
[Zn(OH)4]-2(aq)
e)
BF3(g)  +   NH3(g)   -------------->
F3B:NH3      

[Classic example of a Lewis acid-base rxn w/ NH3 as the electron pair donor & BF3 as the e- pair acceptor]]

f)
Sn+2(aq)     +  Fe+3(aq)     ------------->    Sn+4(aq)     +    Fe+2(aq)
g)
POCl3(s)   +   H2O    ---------->
H3PO4(aq)     +   Cl-1(aq)
h)
MnO4-1(aq)    +   H+1(aq)     +  SO3-2(aq)    ---------->
Mn+2(aq)     +   SO4-2(aq)    +   H2O
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1986


a)
Li(s)    +   N2(g)   ---------->
Li3N(s)
b)
H+1(aq)       +     SO3-2(aq)    ---------->    H2SO3     ------>         H2O  +  SO2(g)
  [or HSO3-1(aq) ]

c)
Na2O(s)  +    H2O   ----------->
Na+1(aq)      +   OH-1(aq)
d)
S-2(aq)   +   Zn+2(aq)      ----------->
ZnS(s)
e)
NH3(aq)     +    HC2H3O2(aq)   
  --------------->    NH4+1(aq)     +  C2H3O2-1(aq)   

f)
Fe(s)   +   Fe+3(aq)          --------------->
Fe+2(aq)   

g)
C2H4(g)    +   Br2(aq)     ------------->
C2H4Br2

[Addition reaction - breaks the reactive double bond]

h)
Cl2(g)    +   I-1(aq)     -------------->
Cl-1(aq)      +   I2(aq)
1987
a)
Ca(s)   +   H2O (warm)   ------------>
Ca+2(aq)      +   OH-1(aq)    +  H2(g)
b)
MgO(s)   +   CO2(g)     ----------->
MgCO3(s)
c)
H2S(g)    +   Ni+2(aq)      ----------->  
NiS(s)   +  H+1(aq)   

d)
OH-1(aq)    +   Al(OH)3(s)    --------->
[Al(OH)4]-1(aq)
e)
Ag(s)   +   H+1(aq)      +  NO3-1(aq)     --------->  Ag+1(aq)     +   NO(g)    +  H2O

f)
OH-1(aq)      +   H2PO4-1(aq)      ----------->
H2O   +   PO4-3(aq)   

g)
H2O2   +   Fe+2(aq)      ------------->
Fe+3(aq)      +  H2O




      or  ------------>
Fe(OH)3(s)
h)
C3H7OH   +   O2(g)      ---------->
CO2(g)    +   H2O
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1988

a)
I-1(aq)    +   H+1(aq)      +  Cr2O7-2(aq)     ----------->
I2(aq)     +   Cr+3(aq)      +   H2O

b)
OH-1(aq)     +   NH4+1(aq)      -------->   NH4OH  --------->   NH3(aq)     +   H2O

c)
Mg(s)  +   Ag+1(aq)     ------------->
Mg+2(aq)     +    Ag(s)
d)
KClO3(s)  ---------MnO2 --------->    KCl(s)   +   O2(g)
e)
H+1(aq)       +   CO3-2(aq)      ---------->
HCO3-1(aq)
f)
SO3(g)   +   H2O   ----------->
  H2SO4  --------->
 H+1(aq)      +   HSO4-1(aq)    











or ------------>  H+1(aq)      +   SO4-2(aq)    

g)
SO4-2(aq)      +  Ba+2(aq)     ---------->
   BaSO4(s)
h)
NH3(aq)     +   Cu+2(aq)     ------------->
[Cu(NH3)2]+2(aq)   

1989

a)
Zn+2(aq)   +  PO4-3(aq)      ----------------->
Zn3(PO4)2(s)
b)
Ag+1(aq)      +   Br-1(aq)      -------------->
    AgBr(s)
c)
Cl2(g)    +  OH-1(aq)     ---------->    Cl-1(aq)      +    ClO-1(aq)      +   H2O

d)
H+1(aq)     +  S-2(aq)     ------------>   H2S(aq)   

e)
Sn+2(aq)     +   H+1(aq)      +   MnO4-1(aq)     ---------->
Sn+4(aq)     +  Mn+2(aq)    +   H2O

f)
SCN-1(aq)     +   Fe+3(aq)      ------------->  [Fe(SCN)]+2(aq)   

g)
BCl3(g)   +   NH3(g)    -------------->
Cl3B:NH3      

[Another example of a Lewis acid-base reaction w/ NH3 as the electron pair donor & BCl3 as the e- pair acceptor]]

h)
CS2(g)      +   O2(g)     ------------>
CO2(g)    +   S
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1990

a)
I-1(aq)     +   Pb+2(aq)        -------------->
PbI2(s)
b)
OH-1(aq)      +   Fe+3(aq)     ------------>
  Fe(OH)3(s)
c)
H2O2(aq)      ------- ------->
H2O  +   O2(g)
d)
Ag+1(aq)     +  CrO4-2(aq)    ------------>
Ag2CrO4(s)
e)
H2S(g)   +   OH-1(aq)    ------------>
H2O  +  S-2(aq)
f)
N2O5(s)     +   H2O
--------------->
    HNO3(aq)       --------------->   
H+1(aq)      +   NO3-1(aq)
g)
Bi(s)   +   O2(g)     ---------->
Bi2O3(s)
h)
Cu(s)  +   H2SO4 (conc.)   ----------->
Cu+2(aq)    +  SO2(g)    +  H2O


[acid must be hot and concentrated or this reaction will not proceed.]

...................................................................................................................

1991

a)
Al2O3(s)   +  OH-1(aq)     ------------->
[Al(OH)4]-1(aq)
b)
CaO(s)    +    SO3(g)     ------------>
CaSO4(s) 

c)
H+1(aq)        +     OH-1(aq)    ------------>

H2O

d)
Ca(s)    +   N2(g)    ------------>
Ca3N2(s)
e)
CuS(s)    +   O2(g)   ------------>
CuO(s)  +    S

f)
H+1(aq)      +   Cl-1(aq)     +   MnO2(s)   ------------->
Mn+2(aq)    +   Cl2(g)  +  H2O

g)
NH3(aq)    +   Zn+2(aq)      ------------>
  [Zn(NH3)4]+2(aq)
h)
Cu+2(aq)    +     SO4-2(aq)    +     Ba+2(aq)    +    OH-1(aq)     (
Cu(OH)2(s)   +    BaSO4(s) 
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1992

a)
OH-1(aq)     +   Mg+2(aq)    ------------>
  Mg(OH)2(s)
b)
LiH(s)    +   H2O     -------------->
Li+1(aq)      +  OH-1(aq)     +   H2(g)
c)
NH3(aq)      +  HF(aq)     ---------->
NH4+1(aq)      +   F-1(aq)
d)
Al(s)    +   Ag+1(aq)      ----------->
Al+3(aq)    +  Ag(s) 

e)
I-1(aq)     +   H2O    ------------>
  I2(s)  +   H2(g)   +   OH-1(aq)
f)
K2O(s)   +   H2O   ---------->
  K+1(aq)   +   OH-1(aq)  

g)
H+1(aq)   +  [Cu(NH3)4]+2(aq)   --------->
Cu+2(aq)    +   NH4+1(aq) 

h)
CO2(g)    +   CaCO3(aq)  ---------->
Ca+2(aq)    +   HCO3-1(aq)

[Note:  When CO2 is bubbled through water, an acidic (carbonic acid) solution is produced.

      
 Since calcium carbonate (chalk) is a basic salt, this could be considered an acid-base reaction.]

1993

a)
Cu(s)   +   H+1(aq)   +  NO3-1(aq)     -------->
Cu+2(aq)   +   NO(g)    +   H2O


[Note:  in concentrated nitric acid, the gas released would have been NO2(g)   - not NO(g).]

b)
 MnO4-1(aq)  + H+1(aq)    +   H2O2    ---------->
O2(g)   +  Mn+2(aq)   +   H2O

c)
H+1(aq)    +   MnS(s)     ------------>   H2S(g)   +   Mn+2(aq)
d)
Cl2(g)      +   Fe(s)    ----------->   FeCl3(s) 

e)
H2O   +  Mg3N2(s)    ------------>
Mg(OH)2(s)  +   NH3(aq)
f)
SO2(g)    +   OH-(aq)        ---------->
HSO3-1(aq)
g)
NH3(aq)   +  AgCl(s)   ----------->
[Ag(NH3)2]+1(aq)   +   Cl-1(aq)
h)
PO4-3(aq)    +   Zn+2(aq)   ---------->
   Zn3(PO4)2(s)
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1994

a) 
CN-1(aq)   +    Ag+1(aq)   ----------->
   [Ag(CN)2]-1 (aq)
b)
Mn+2(aq)   +  S-2(aq) ----------->
MnS(s) 

c)
P2O5(s)    +   H2O  ---------------->  
H3PO4(aq)
d)
(NH4)2CO3(s)   --------------->     
NH3(g)    +   H2O    +   CO2(g)
e)
CO2(g)   +  OH-1(aq)   --------->  CO3-2(aq)    +   H2O

f)
H+1(aq)   +   Cl-1(aq)    +   KMnO4(s)   --------------->  
Cl2(g)    +  Mn+2(aq)   +   H2O

g)
Na(s)  +    H2O   ----------->
Na+1(aq)    +   OH-1(aq)   +   H2(g)
h)
Cr2O7-2(aq)    +    H+1(aq)    +  Fe+2(aq)       ----------->
Fe+3(aq)   +   Cr+3(aq)    +   H2O

.............................................................................................................

1995

a)
C2H5OH    +   O2(g)    --------------->
  CO2(g)    +   H2O(g)
b)
BaO(s)    +   H2O     ------------->
Ba+2(aq)  +  OH-1(aq)
c)
Cl2(g)    +  OH-1(aq)   ------------->    Cl-1(aq)    +    ClO-1(aq)    +   H2O

d)
Fe+2(aq)    +     O2(g)    ---------->
Fe2O3(s) 


 or          Fe+2(aq)    +     O2(g)    +    H2O      ------------->
FeO(OH)(s)    or  Fe(OH)3(s) 

e)
H+1(aq)    +   SO4-2(aq)   +  Ca3(PO4)2(s)   --------->
  H3PO4(aq)   +  CaSO4(s) 

f)
H2S(g)     +  Hg+2(aq)   ------------>
  HgS(s)     +   H+1(aq)
     or  
H2S(g)    +  HgCl2(s)   ------------>
  HgS(s)     +   H+1(aq)  +  Cl-1(aq)
g)
CaH2(s)   +   H2O  ----------->
Ca+2(aq)    +   OH-1(aq)  +   H2(g)
h)
Zn(s)   +    Cu+2(aq)    -------------->
Cu(s)    +   Zn+2(aq)
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1996

a)
CaCO3(s)    ---------------->
CaO(s)   +   CO2(g)
b)
Ni(s)    +  Cu+2(aq)  ----------->
Cu(s)    +   Ni+2(aq)
c)
HPO4-2(aq)  +    H+1(aq)  ----------->
H2PO4-1(aq)
d)
Cl2(g)    +   Br-1(aq)  ---------->
Cl-1(aq)  +   Br2(aq)
e)
NH3(aq)   HC2H3O2(aq)   ----------->
  NH4+1(aq)    +    CH3COO-1(aq)
f)
(NH4) 2CO3(s)    +    Ba+2(aq)   +  OH-1(aq)   --------->
   BaCO3(s)   +  NH3(aq)  +   H2O

g)
N2O3(liq)   +   H2O   ----------->
HNO2 (aq)
h)
MnO4-1(aq)   +   C2O4-2(aq)  --------->
MnO2(s)   +  CO2(g)



   or   ----------->
Mn+2(aq)   +   CO2(g)
        [It seems to me that this reaction should be in an acidic solution.] 

1997

a)
OH-1 (aq)    +    Al+3(aq)       (    [Al(OH) 4]-1(aq)


other acceptable products:
Al(OH)3(s),     Al(OH)4(H2O) 2-1(aq),     Al2O3(s)
b)  
Br -1(aq) +  BrO3-1(aq)  +  H+1(aq)
            (
 Br2(liq)   +  H2O

c)
SO2(g)   +  H2O  
(
   H2SO3(aq)
d)
PH3(g)  +    BCl3(g) 
(
  
Cl3B:PH3      

[This is a variation to the classic example of a Lewis acid-base reaction in which ammonia (NH3) as the electron pair donor & BF3 (boron trifluoride) as the electron pair acceptor]]

e)
H2(g)   +   FeO(s) 
(   
Fe(s)   +    H2O

f)
KNH2(s)      +   H2O    
(  
NH3(g)  +   OH-1(aq)
g)
Mg(s)  +   N2(g) 

(
Mg3N2(s)

h)
Ni+2(aq)    +  S-2(aq) 
(
NiS(s) 
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a)
Sn+2(aq)   +  
  Fe

(
Sn+4(aq)     +   Fe+2(aq)
b)
Co+2(aq)   +
OH-1(aq)   
(
Co(OH)2(s)
c)
C2H4(g)     +    O2(g)    

(
CO2(g)     +    H2O(liq)
d)
H3PO4(aq)     +    OH-1(aq)    
(
H2PO4-1 (aq)     +    H2O(liq)
e)
    CaSO3(s)
---------------->
CaO(s)   +   SO2(g)

f)
Cl-1(aq)     +   [Ag(NH3)2]+1(aq)      (
AgCl(s)            +      NH3(aq)   

g)
Na2O(s)   +
H2O(liq)      (

Na+1(aq)    +   OH-1(aq)  +   H2(g)
h)
Zn(s)   +
H+1(aq)      (

Zn+2(aq)     +     H2(g)
1999

a)
CaO(s)
   +    H2O(liq)

(

Ca(OH)2(s)


b)
NH4NO3(s)

(
NH3(g)  +    H2O(liq)      +   H2(g)         [ or N2O(g)   + H2O(liq) ]

c)
Br2(liq)
     +
I-1(aq)      
(

Br-1(aq)     +     I2(s)
d)
PbCO3(s)  +  HSO4-1(aq)  [ or SO4-2(aq)]
     (
PbSO4(s)   +   CO2(g)  +    H2O(liq)        [ or HCO3-1(aq)]


e)
Fe2O3(s)      +    Al(s)    

(
Al2O3(s)    +   Fe(s)        [This is the thermite reaction!]

f)
CH3NH2(g)    + H2O(liq)    
  (
    CH3NH3(aq)+1    +   OH-1(aq)
g)
CO2(g)     +   Na2O(s)

(
Na2CO3(s)
h)
Ba+2(aq)   +
CrO4-2(aq)   
(
BaCrO4(s)
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a)
Ca(s)   +
H2O(liq)      
(

Ca+2(aq)    +   OH-1(aq)  +   H2(g)
b)
C4H9OH(liq)    +   O2(g)   
 (

CO2(g)  +    H2O(liq)
c)
OH-1(aq)   +
Ni+2(aq)   
(
Ni(OH)2(s)
d)
Cu+2(aq)   +
S-2(aq)  
 
(
CuS(s)
e)
Sn+2(aq)   +  
  Ag+1(aq)
(
Sn+4(aq)     +   Ag(s)
f)
H+1(aq)   +  
 HCO3-1(aq)]
(
H2CO3(aq)    (    CO2(g)  +    H2O(liq)
g)
SrO(s)     +
H2O(liq)      
(
Sr+2(aq)    +   OH-1(aq)    

h)
CO(g)     +    Fe2O3(s)

(
CO2(g)      +      Fe(s)
2001

a)
SO2(g)     +   H2O(liq)

(

H2SO3(aq)


b)
SCN-1(aq)     +   Fe+3(aq) 
(

[Fe(SCN)]+2(aq)
c)
Cu(s)       +
Ag+1(aq)      
(

Cu+2(aq)     +     Ag(s)
d)
OH-1(aq)     +      C2H5COOH(aq) 
( 
H2O(liq)     +
C2H5COO-1(aq)
e)
Fe+2(aq)   +   H+1(aq)   +   Cr2O7-2(aq)       (
Fe+3(aq)   +  Cr+3(aq)     +  H2O
f)
Cl2(g)
     +
Br-1(aq)      
(

Cl-1(aq)     +     Br2(liq)
g)
Sr+2(aq)   +
SO4-2(aq)   
(

SrSO4(s)
h)
MgCO3(s)
--------------->     
  MgO(s)    +   CO2(g)
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a)
I-1(aq)     +   Pb+2(aq) 
(      PbI2(s)
b)
P4(s)     +   O2(g)
(    P4O10(s)
c)
Cs2O(s)   +     H2O
(      Cs+1(aq)    +   OH-1(aq)
d)
Cl-1(aq)    +
   [Co(H2O)6]+2(aq)    (   [CoCl4]-2(aq)    +   H2O
e)
NaHCO3(s)   
(   Na2CO3(s)   +  H2O   +   CO2(g)    
f)
H+(aq)     +    ZnS(s)

(       H2S(g)     +   Zn+2(aq)
g)
H+1(aq)    +   MnO4-1(aq)     +   Fe+2(aq)
(   Mn+2(aq)     +   Fe+3(aq)     +   H2O
h)
OH-1(aq)    +     NH4Cl(s)
(
NH3(g)   +   H2O    +   Cl-1(aq)
2003

a)
PO4(aq)-3     +   Ca+2(aq) 
(      Ca3(PO4)2(s)
b)
ZnCO3(s)    +    H+(aq) +  HSO4-1(aq)    (    Zn+2(aq)     +   H2O   +   CO2(g)  +  SO4-2(aq)

or       ZnCO3(s)       +    H+(aq)    (    Zn+2(aq)     +   H2O   +   CO2(g)
c)
H2O2(liq)

(    H2O    +    O2(g)
d)
H+(aq)    +    OH-1(aq)

(    H2O(liq)
e)
NH3(aq)      +     AgCl(s)
(   [Ag(NH3)2]+1(aq)     +   Cl-1(aq)
f)
Mg(s)   +    O2(g)
(     MgO(s)
g)
Sr(s)   +   Cu+2(aq)
(
Sr+2(aq)     +   Cu(s)
h)
N2O5(s)
+      H2O(liq)     (   H+(aq)    +    NO3-1(aq)
